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THE HOTCHEISS CANNON. BEVOLVEB. 

It may be preBuined that our readers are familiar with the 
nature and use of the mitrailleuse as an offensive arm. Va- 




THE HOTGHKISS VITRAILLEUSE. 

rious forms of the weapon have already been represented in 
these columns, and the respective merits of the Gatling, the 
Taylor, the Sigl, and other kindred guns have been fully 
described. While all of these deadly arms will doubtless 
bear their full share in the determination of future wars, 
few, we believe, will prove more formidable than the weapon 
illustrated in the engravings hereto annexed. It is not a 
battery of musket barrels, but, as its name indicates, a bun- 
dle of rifled cannons which throw explosive shells, or other 
projectiles, weighing 23'5 ounces, and this at the rate, as 
experiment has shown, of sixty shots in forty eight se- 
conds. No demonstration is needed to point out the fearful 
execution of which such an arm is capable 

The cannon, in exterior form, resembles the Gatling gun, 
but its mechanism, as will be seen as we progress, is essen- 
tially difEerent. The working portions may be divided into 
two distinct parts : First, the barrels with their shaft and 
frame ; and, second, the breech with the firing and charg- 
ing apparatus. Fig. 1 affords a general perspective view of 
the gun, from which it will be seen that the barrels are six 
in number. These are made of cast steel, and are mounted 
between two disks which are rigidly secured to a central 
shaft (A in the sectional view. Fig. 3), which goes through 
the front of the breech . To the latter is attached the 
frame, which extends alongside the barrels and supports the 
shaft. A, at its outer end. It is clear that, if the central ehaft 
be suitably rotated, it will carry the barrels around with it. 



Attached to the interior part of the frame is a turning table 
which connects the cannon to a saddle with trunnions fixed 
on the carriage, so that, without displacing the latter, a ctr- 
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tain amount of lateral motion, as well as of elevation, may 
be given to the gun. Tue breech is composed of a block, 
coLtainiug the mechaiiiBm and closed at the rear end by a 
cover, shown in Fig 3, which id fixed by two set screws, so 
that it maj be easily removed and ready access thus afford- 
ed to the interior portions. 

B-ginnii)g our explanation with the revolving mechanism, 
B, in Fig. 3, is a pin ivlieel keyed in.side the breech to the 
end of the shalt, A, and carrying six studs upon its r.-ar 
face, arranged parallel to each other. C is a worm wheel 
which !8 mounted on a shaft alright angles to shaft A, that 
ie, transverse the tr ech. The left hand end of the worm 
Bhaft turns in a bi-a'iiig within the breecli, while its other 
extremity passes Miraugh the latter, and is ac.uated by^^ie 
crank, the motion of which operates the whole Bystemj"^s 
will be seen lunhtr on. The worm wheel, C, the grooves in 
wi.ich ri-C' ive tbe ftuds on Rand so rotate thaft A, is of pe- 
culit.p con^trllction, aid is so designed that, at the instaotof 
firiig. the barrels may be motionless. To this end the di- 
rec ing groove is composed of two inrlined part's connected 
by a straight portinn which covers half of the section of the 
cylinder, to that, wr.ile a pin of the pin wheel, B, is in this 
straight p^rt, no movement of the barrels during half a re- 
volution of the wheel takes place. Bat as soon as the worm 
wheel has revolved so far that the inclined part acts upon a 
pin, thewhcfj, B, and with it tie barrtl,-, will be revolved. 
Of coarse, Quririg tb,- time tlie pin is traversing the straight* 
poition of tli^ iTO .ve, '.he fiiii g takes place. 

From Figs. 3, 4, und 5, the loading mechanism will be 
rea.iily followed. The left hand end of the worm shaft. Fig. 
3, i. will b.1 CiOiiced, pusses ti r >ugii its bearir.g wiihin the 
hiei-.ch, and t-rmiiiates in a rrmk arm, D. Th« extremity ot 
tbe latti-r cairie^ a pin winch works in thf- slot'ed piece. E, 
Fill. 4, so iha, a< tbK crank arm re vol ve^, it g:V'^sa to-and-fro 
motion to said slotted pi ce. wlii(rh carries with it a rack, F 
Above, atd eiigBgins; wiiii this rack, is a i-mall pinion, the 
tetth of which also niesh with those of a second rack, G, 
so that, as tlit rack, F, is carried forward, the rack.G, moves 
back, and vice veisd H is a cylindrical pis'.on connected 
with the ratk, G, by a pin which travels through a slot in 
the bottom of the Conducting trough, so that piston and rack 
work to^'utber I, Fijr. 3 is the feed trough in which the 
cartiHges are p'ac- d. as rhown, and in the bottom of which 
is a little door, J, Fig. 5-. Wbt-n ^he piston is sulliriently 
retract'^d. this door falls optn and a cartridge drops into the 
couaucting trnuga by its own gravity. Sab.-equently, as the 
piston moves f(jr.vard, in the mannnr described further on, 
to drive the charge into the barrel, a stud upon its upper 
Bide pushes the door shut, and thus holds it until the proper 
time for tbe reception of another cartridge arrives. 

As shown in F.g. 4, the crank arm, D, is horizontal. Tt 
arrives at this pusition just as a pin upon the wheel, B, r-n 
ters the straig-ht pari of the worm ; and of course the racks, 
as depicted io tbe last mentioned figure, are drawn respec- 
tively forward and backward to their fullest extent. As 
above noted, tbe little door, J, is nowfree to open, and hence 
a cartridge drops in before the piston. The racks also, in 
the fo.-itlon shown, remain ac rest for amoment and this is 
effected by giving the slot in E.Fig. 4, a circular shape, con 
centric to the shalt of the crank. The object of this is that 
at this moment, the barrels arriving at the end of their mo- 
tion, a spent cartridge in one becomes engaged with the large 
double hook, K Fig. 4, of the extractor, which is secured to 
the lower rack, F, nnd hence, if the motion of the racks 
were not tliu.s iLterrupted, time would not be afforded to 
Complete the engagemeijt. 

The crank arm, D, we will suppose, continuing its revolu- 
tion, passes the circular portion of the slotted piece, E, and, 
consequently moving the latter, starts the racks in opposite 
directionr. Rack, F, pulling on tbe extractor, drags the car- 
tridge shell out of tbe lower birrel and to the rear, until it 
meets an ejector, L, Fig. 5, against which the cylinder 
strikes, is detachedand falls to the ground through the open- 
ing shown in the breech block. Rack G, moving forward 
and carrying with it the piston, during the next half revolu. 
tiou of tbe worm wheel iotroduces the cartridge into its bar 
rel ; the latter, it will be remembered, necessarily stands still. 
The caitridge is, however, not driven in all the way, but its 
head is in view of an inclined plane, M. Fig. 5, which iacut 
into the metal of the breech, on which it slides when carried 
arouad by the movement of the barrels. This completes the 
introduction of the charge. 

The firing apparatus is omitted in Fig. 3, in order to ren- 
der o'.her parts more clearly shown, but it is represented very 
plainly in Fig. 3. N is a cam secured on the worm shaft 
and to the right of the worm wheel. It will be remembered 
that we have supposed the cartridge to be inserted and the 
barrels to be revolving; hence, this cam will now also be turn- 
ing, and in such a manner as to be in the act of pushing 
back the long arm, 0, which connects with the firing pin, P. 
The ac ion of the spiral spring, shown at Q, keeps the arm, 
O, pressed up against the cam so that, as the pin is fotced 
back, it tompre-ses fae spring and, in fact, cocks the piece. 
The barrel, with its charge, now arrives opposite the end of 
the pin, the head of the cartridge being at this moment in 
face of a steel plate fixed in t'le breech block, R, Fig. 2. 
The shnuhler of the cim now slips from und-r the arm, the 
pin, P, is driven forwird by the spiral spring, strikes the 
primer of the cartridge, and expl 'de-j the charge. The ob 
ject of the steel plate, R, is to receive the shock, and we are 
informed that, on becoming worn or deranged by repeated 
firing, it may b- reidily changed. 

We understand the caliber of the barrels to be 1'57 inches, 
and their length 38 1 inches. The total length of the gun 
is about 4 89 feet, and its weight, inclusive of saddle, 968 
lbs. 



Pigs 6 and 7 represent, respectively, the form of fixed am- 
munition used and the percussion fuse. The total weight 
of the charged cartridge and shell is 26 3 ounces, and of 
the charge alone, 2 8 ounces, and the length is 7 2 inches, 
The fuse. Fig 7, consists ot a case which, in its under part, 
contains a lead plunger, S, with a brass envelope. The 
plunger holds the fulminate, and has a little powder cham 
ber at T. It is fastened by a safety plug of lead in the un- 
der hole of the fuse, and it is closed by a plug which has the 
point against which the plunger drops at a sudden stop of 
of the projectile. 

The elevating screw of the gun is so made that the head 
is connected to a bearing, movable on an axis near the trun- 
nions, and so annexed as to provide for a lateral system of 
pointing. The nut of the screw is a conical gear wheel, and 
receives the movement from another wheel moi^ed by a crank 
placed on the light side of the trail. The end of the latter is 
formed into a large friction plate, and the wheels are placed on 
shoes so that motion of the carriage by recoil is prevented. 
Approximate pointing is effected in the same way, by the trail, 
and nicer range is obtained by the mechanism under the 
gun. 

We notice that a report of recent experiments with the 
cannon at Garve, France, by the French Marine Department, 
states that 500 rounds were fired with perfect success. Forty 
shots we^e fired in 30 seconds at targets 5,700 fe-t di-tant; 
and from the explosion of the forty projectiles, two hundred 
hits were obtained At Turin, further trials are to be made 
by the Italian Government. We learn tl at the gun has al- 
ready been fired sixty shots in 55, and afterwards in 48, se- 
conds. 

The weapon is the device of Mr. B. B. Hotchkiss, of 27 
Rue de Cooiseul, Paris, France, a gentleman already well 
known for his rifle projectiles and other military inventions 
For further information address, care of C. C. Dawson, office 
Congress and Empire Spring Company, 94 Chambers street. 
New York city. 
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NEW PATENT CONVENTIONS. 

Messrs. Thacher, Hill, and Blake, Committee of tbe Vien 
na International Patent Congress, have, in accordance with 
their official authority, issued a call, addressed to all who are 
interested in the eilort to secure better patent protection for 
Americans in foreign countries, for a Convention, to be held 
in the city of Washington. The Committee say that: "Our 
friends abroad greatly need the information and aid which 
we can readily furnish, /or- we are the foremost nation in the 
world in the liberality and success of our patent system ." 

This characteristic assemblage of American Patent Saints is 
called for January 15, 1874, for the purpose of discussing this 
topic, BO says the call, and if thought desirable, of organ- 
izing a United States Patent Association. We hope the at- 
tendance will be full, the proceedings harmonious, and the 
results practical. This Convention is to have the aid of an 
other Convention, recently organized at Boston, called the 
New England Association of Inventors and Patent Owners. 
The objects of this association, so far as we can gather from 
the reports of the proceedings, are to render mutual aid and 
benefit to the members in the management of their patents, 
to secure the extension of their several patent monopolies, 
compel the payment of fair piices for patents by railway 
companies, and in other ways " to promote the general pros- 
perity of the country." 

Among the prominent members of this new asaocia'ion is 
Mr. Hamilton A. Hill, who also figures as one of the Com- 
mittee of the Vienna Congress, and as one of the callers of 
the Washington Convention. He offered a couple of resolu- 
tions, one of which was that the association should be rep 
relented at Washington by delegates; the other: "That 
this Convention heartily endorses the action of the Coneiess 
lately held at Vienna on the subject of patents." Both reao- 



utions were adopted. We congratulate Mr Hill in having 
thus succeeded in getting himself endorsed by the New En- 
gland Association. Possibly he may have equally good luck 
before the Washington Convention. 

It is well known to our readers that the resolutions adopt- 
ed at the Vienna Patent Congress contained hardly a single 
point or suggestion for change in the existing laws of the 
leading continental governments, except this, namely : That 
the laws ought to provide that the inventor shall be <S)m- 
pell"d to sell his invention and rights under the patent, at 
such prices as government officers shall dictate. This is not 
the exact wording of the resolution, which was framed in 
the German idiom, but we give its real meaning, translated 
into plain Engiish. Most of the Americans who were pres- 
ent objected to the passage of the resolution and argued 
against it strongly. Mr. Hill himself spoke against it, and 
Mr. R. W. Raymond, wio was present, has publicly stated 
that the resolution would have been defeated had the Amer- 
ican delegates ah continued to protest against it with united 
voice. Bat between night and morning a defection in their 
ranks took place ; Mr. Hill and some others went back on 
their comrades, and nextday voted for the resolution, which 
they had previously oppo.sed. Now if tbe New England 
Association or the Washington Convention supposes that 
tlie endorsement of Mr. Hill's obnoxious resolution at Vi- 
enna is likely to promote the interests of Ara"rican invent- 
ors in foreign countries, we can assure them that they are 
mistaken. The very thing that our inventors most need, 
in foreign countries, is to be freed from government inter- 
ference. Wuat our people want is the! right to control tlieir 
foreign patents, in the same uutramraeled manner as their 
home patents. Nothing less than this will satisfy them. On 
this point the Convention should take a firm stand, pledg- 
ing itself to its advocacy, and^eekiiig for its adoption through- 
out Europe. But to start oi^ the Convention by resolutions 
approvatory o' the absurd project, first opposed and th^^n sup- 
poi'ted by Mr. Hill, will be likely to impair the usefulness of 
the Convention, and prevent our countrymen from taking 
interest in its proceedings. 



THE PRIME MOVERS AND THEIR RECENT PROGRESS. 

The prime movers are those machines from which we ob- 
tain power through thi'ir adaptation to the transformation of 
some available natural force into kind of effort which de- 

velopes mechanical power. These sources of power are gen- 
erally classified, according to the form of energy which they 
yield or which the machines are fitted to utilize, as muscular 
poiver, the weight and movement of fluids, electricity, and 
heat. Thus, men and animals are prime movers, utilizing 
muscular power; water wheels and windmills utilize the 
fluids water and air; electrical engines make useful the 
power of the voltaic battery ; and gas, air, and steam engines 
— heat engines, as they are collectively called — transform 
the force of heat motion into mechanical force. All of these 
prime movers have received a certain degree of develop- 
ment; and some of them, as tbe heat engines generally, and 
particularly the steam engine, have occupied the attention of 
man for many centuries and have affo^-ded a field for the dis- 
play of his highest scientific attainments, inventive genius, 
and mechanical skill ; and they today are doing by far the 
greater part of the unintellectual work of civilization. In- 
deed, they indirectly assist, to a wonderful and inestimable 
extent, even intellectual progress, by furnishing the ma- 
terial aids essential to its existence and continuance. 

Muscular po-yer has its origin in heat developed by com- 
bustion, probably, as truly as does the power obtained from 
the generally termed heat engines ; and tbe animal system 
is simply a machine or apparatus in which a certain quanti- 
ty of oxydizable material is consumed and a certain quantity 
of power is developed by its consumption. The animal sys- 
tem is compelled to furnish heat sufficient to keep its several 
parts in working order, and to furnish supplies also to that 
strange and wonderful organ the brain. It is, therefore, im- 
possible to state how eflicient the animal system is as a prime 
mover, simply, but it is supposed to be far'more efficient 
than any machine yet constructed by man. Man can do 
little to improve the efficiency of the animal mechanism, but 
he can do something. Whether the organism to be used as 
a prime mover be that of a manor of a beast, the proper 
treatment by which to obtain maximum efficiency is that 
by which the natural strength of physique and constitution is 
cherished and increased. Abundance of plain, wholesome, 
nutritious food, regular work, never exceeding but always 
approaching the maximum that can be attained without 
more than moderate fatigue, comfortable housing and gen- 
eral care will give the animal system its most complete de- 
velopraen' and its greatest effectiveness. It is generally be- 
lieved that working one third of a day, at one third the maxi- 
mum speed attainable without load, and with a load equal 
to one third the maximum force which can be exerted, 
gives the best conditions and highest efficiency. 

Having i ffected so much for the prime mover, the next 
point 10 which attention should be turned is the simplicity 
and effectiveness of the machine through which the work is 
done, whether a wagon, a treadmill, or a so-called horse 
power. Probably not less than twenty per cent of the power 
of *he animal is generally lost here, in some of the best de- 
signs of these forms of apparatus, and usually occurs through 
friction. Invention and mechanical skill have not deserted 
this field, however, and we hope yet to be able to chronicle 
some useful improvemfnts. 

The power of falling water and of the winds is utilized by 
the various forms of water whiela and wind mils. Not 
many years ago, awkward and costly vertical water wheels, 
with their slow motion and expensive systems of transmitting 
machinery, were thought the only proper and economical 
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forms of water engines. They still remain, as a class, un- 
excelled in economical efficiency, but they have found rivals 
in the smaller, quickly working, and far cheaper ard more 
satisfactory turbines.and have been almost completely driven 
from the field. 

The power of prime movers is measured by horse power. 
Watt found that the strongest London draft horses were 
capable of doing work equivalent to raising 33,000 pounds one 
foot high per minute,and he took this as the unit of power for 
the steam engine. The horse is not usually capable of doing 
so great a quantity of work. Rankine gave 26,000 foot 
pounds a3 the figure for a mean of several experiments, and 
it is probable that 25,000 foot pounds is a fair minute's aver- 
age vork for a good animal. It would require five or six 
men to do the work of a strong horse. Watt's estimate has 
become, by general consent among engineers, the standard 
of power measurement for all purposes. 

The weight of water flowing per minute, over a weir or 
dam, being multiplied by the hight of available fall, gives a 
product in foot pounds per minute, which, divided by 33,000, 
gives the horsepower of the stream. Of this power, a cer- 
tain proportion is always lost through the ineflBciency of the 
machinery of the prime mover which is intended to utilize 
it. The best overshot and high breast water wheels yield 
as a maximum but little over seventy-five horse power 
where the available power of the fall is one hundred. The 
best turbines have about the same efficiency as the vertical 
wheels when precisely proportioned to their work. In all 
wheels, a loss greater than twenty per cent is met with when 
running on " part gate." There is, therefore, room for im- 
provement in water wheels to the extent of twenty per cent 
or more. These losses arc to be lessened by more skillfully 
proportioning the wheels, and especially by some arrange- 
ment which will allow them to work efficiently with varying 
gate. The prime defects at present exist in the method of 
adjusting the wheel to do its work with different loads. 
Hardly less important is the problem of effectively connecting 
the governor to the wheel gate. Much has been done in 
these directions, but much remains to be done. Some wheels 
will do nearly as good work at part gate as at full gate, but 
usually this efficiency is attained by the sacrifice of simplici- 
ty and of maximum economy. A wheel which will invaria- 
bly yield seventy fivB per cent of the power of the fall under 
which it works, and do this under all loads, is yet to be 
b-ought into the market. The high tide of progress ha.s cul- 
iiunated in the successful competition of the small, lively, 
and cheap turbine with the older forms of wheel, which 
are now nearly driven out of use. By far the most impor- 
tant work in cheapening the construction of turbine wheels 
and in making them efficient has been done by American 
mechanics. 

The windmill is largely used on our western prairies and 
to a considerable extent elsewhere. The improvettients 
lately made on this motor have been principally in the 
structure and arrangement of the vanes, making them self- 
regulating, and in so constructing the apparatus that it shall 
keep itself pointed toward the wind. Abroad, nothing seems 
to have been done, but our own inventors have accomplished 
some good work in this field, the extent and importance of 
which are not generally appreciated. We have but little in- 
formation as to the efficiency of windmills. They are proba- 
bly less effective than water wheels, and their improvement 
remains a promising task for ingenious mechanics. 

The force derivable from electricity has long engaged the 
attention of most active minds, but we cannot yet chronicle 
any really well settled and important advance towards its 
utilization. Indeed we can hardly anticipate its employment 
t3 any considerable extent until new methods of generating 
the force itself are discovered. The available power to be 
obtained by the consumption of zinc, which is the metal 
consumed in the voltaic battery, is estimated, by various 
authorities, at from one half to one sixth that derivable 
from an equal weight of coal, and the great difference in 
price between zinc and coal, pound for pound, makes the dif- 
ference in cost of power vastly in favor of coal. A quarter 
of a century or more ago, many attempts were made, some 
upon a large scale, to utilize electric force in the production 
of mechanical power, but with no success. Our countryman 
Page, who in 1850 obtained power from a small engine at a 
cost, as he stated, of about a cent per horse power per hour 
was the most successful ; but even he finally failed, and no 
one has since been more successful. Attempts are still made 
and are almost daily brought to our notice ; and occasionally 
a charlatan or a self deceiver deludes credulous listeners, 
by the claim of wonderful results. We hope that we may 
find such a claim well founded, in some time to come, 
but we fear that it will be very far in the future, unless some 
fortunate man shall discover a method of evolving electricity, 
in place of heat, from the oxidation of coal. That dqne, the 
problem would be far less difficult of solution, and we should 
kok hopefully for a splendid development of this field, 
which would have then become most promising. 



FB06BESS OF THE CENTENNIAL. 

With the object of enlisting the cooperation and interest 
of the people of New York in the coming Centennial,a delega- 
tion from the Board of Finance of that enterprise recently met 
with the members of the Chamber of Commerce of this city. 
The Philadelphia committee deprecated any feeling of section- 
al rivalry and urged, with muchearnestness,the view that the 
exhibition was a national affair, and that it deserved the 
hearty support of the whole country. The New York mer- 
chants replied in similar strain, cordial expressions of coop- 
eration were exchanged, and a committee of seven was ap- 
pointed to solicit aid from the people of the State. As re- 
gards progress, we find it stated that the Board of Finance 



has confined its operations principally to Pennsylvania, in 
which State $;>, 500,000 have been subscribed by citizens and 
corporations. California has promised her full quota, and 
efforts have been begun in order to raise funds in Delaware 
and Maryland. The work of construction is to be rapidly 
pushed during the coming spring. A temporary building 
covering from 35 to 40 acres is to be erected, and the perma- 
nent structure will be commenced at the same time. The 
former edifice is to cost from two to three million dollars, 
and the latter, half a million. The machinery, horticultural, 
and agricultural halls, are each to cost $500,000, and it is 
believed that the preparation of the ground, sewage, etc., 
will use up the remainder of the $10,000,000 required. 

The prospects of foreign participation are very encourag- 
ing. At the assembling of the German Parliament, Prince 
Bismarck recommended the acceptance of the invitations and 
also urged the appointment of a plenipotentiary to reside in 
Philodelphia during the Exposition, and of a commissioner 
for each State of the emtiire. Belgium has promptly signi- 
fied her intention to contribute, and the republic of Ecuador 
has made an appropriation for the purpose, and already has 
a resident commissioner in Philadelphia. Official notifica- 
tions of intended participation have also been received, by 
the Government, from Mexico and Hayti. Professor W. P. 
Blake, special agent for the centennial at the late Vienna ex- 
hibition, says in his report that he has received assurances of 
freindlj' interest from the Emperor of Austria and other 
high officials. He has already obtained contributions for a 
permanent museum, consisting of Swedish iron ores, and a 
valuable collection of terra cotta work, samples of ozokerit, 
etc. China and Japan, it is considered, will be well repre- 
sented, and the Turkish merchants are to erect a grand 
bazar, coffee houses,bath, and, in some convenient portion of 
the grounds, a complete Turkish village. 

We hope capitalists, merchants, manufacturers, inventors, 
and every other class of our citizens will take an active in- 
terest in promoting the success of this great patriotic Cen- 
tennial exhibition. 



EXFEBI EN6INEEBING. 

We are constantly in receipt of inquiries as to what are 
the requisite qualifications for an engineer. This word as it 
is frequently employed is somewhat of a misnomer. An 
engineer, in the broadest signification of the term, is an ex- 
pert in engineering, one who is practically acquainted with 
the construction and management of heat engines : who is 
thoroughly versed in the physical laws which relate to 
the formation and use of steam and other motive powers : 
who can design machinery, and adapt it to rhe various pur- 
poses for which it is intended. But in common parlance, 
every one who has control of an engine or boiler is known as 
an engineer. From this fact, much misunderstanding fre- 
quently results. The proprietor of a factory, for instance, 
sees no difference between the person who takes care of his 
engine and the consulting engineer who offers his services 
in expert cases, except, perhaps, that he looks upon the 
former as a practical man, and therefore one who is always 
certain to think and act correctly, while he considers the 
latter a theoretical engineer, whose opinions are entirely too 
visionary to be of any value. We think we have not over- 
stated the comparison that is usually made between what 
are known as practical and theoretical men. But it may be 
worth while to look into the matter a little, and see wheth- 
er the popular estimate is a just one. The purely practical 
man, as we understand it, is one who knows nothing but 
what he has acquired by actual practice; and things that he 
has not seen and handled, as it were, he will not believe. 
Now the engineer who is understood to be theoretical has 
ordinarily enjoyed quite as much practice as the other, but 
he has labored more understandingly, investigating the prin- 
ciples of the work in which he is engaged, and endeavoring 
by the application of these principles to effect changes and 
improvements. There Is little doubt that the intellect of 
man is his most valuable possession, and that the cultivation 
of this faculty will give him greater rewards than he can 
hope to acquire by manual labor. It is true, however, that 
his theories, if unsupported by facts, are little better than 
idle dreams, so far as their value to the community is con- 
cerned. James Watt, in making his- splendid inventions 
relating to the steam engine, carried theory and practice 
hand in hand. Starting with a rude model, he determined 
practically what it would do, and reasoned out what it ought 
to do if it were a perfect machine, and then turned his atten- 
tion to making it fulfil the conditions called for by his theo- 
retical investigation. Surely the result justified all his ex- 
periments and hypothesis. 

Professor Rankine, lately deceased, and perhaps the most 
remarkable engineer that the world has ever known, united, 
in a most happy degree, the use of theory and practice. The 
result of his labors, cut short by an early death, can hardly 
be appreciated as yet ; but in giving to the world the first 
accurate theory of the action of heat engines, he has enabled 
future experimenters and inventors ta work with a clear 
knowledge of the nature of the problems which they wish to 
solve. 

We hope we have succeeded in demonstrating to our read- 
ers that theory and practice are not naturally antagonistic, 
and that the professions of engineer and engine driver, both 
honorable ones, are quite distinct, the former comprising all 
that is contained in the latter, and embracing additional 
details. 

If we have induced the owner of steam power to alter his 
opinion of the expert engineer, perhaps we may persuade him 
that he can occasionally employ the services of this expert 
with profit to himself. If every time that steam was raised 
in his boiler a large quantity continually escaped through 



some opening that was plainly visible, he would not hesitate 
a moment to have the leak repaired. We are able to state, 
from our own knowledge, that this state of affairs practically 
exists in many places where steam power is used, with the 
important exception that the leak is not visible to the ordi- 
nary observer. To find this leak is the task of the engineer, 
and surely the owner will be amply repaid if he succeeds, 
for a trifling amount, in having repairs made which will save 
him thousands of dollars yearly. The Royal Agricultural 
Society of England, at their yearly exhibitions, are accus- 
tomed to test the engines that are entered for competition. 
An Investigation of the results obtained from year to year 
shows a most extraordinary improvement in the engines, as 
regards economy and workmanship, and there is little doubt 
that the effect of these tests has been most beneficial to the 
users of steam power. In this country, comparatively few 
reports of tests have been made public, and we p.re lament- 
ably ignorant in regard to the performance of machinery 
made even by our best manufacturers. This is a matter in 
which every user of steam power is directly interested, and 
we hazard little in saying that all owners of steam engines 
would find it profitable to have tests made by reliable experts 
at least once a year. From examinations that we are con- 
tinually making in the city, and by letters that we frequent- 
ly receive from abroad, we arc convinced that there are many 
steam engines which stand in need of professional assistance. 
The steam engine indicator has been likened to the stetho- 
scope of the physician, but it should be remembered that 
either, in unskillful hands, will bo productive of but little 
benefit. There are many cases, besides, in which other teats 
than those made with the indicator are called for ; but so far 
as our experience goes, the skillful engineer is generally able 
to find the trouble and devise a remedy, when his services are 
called into requisition.. Those who are accustomed to read 
that portion of our paper devoted to questions and answers 
have doubtless noticed that we receive many letters in re- 
lation to the power that can be transmitted by a belt. It is 
a very common practice in letting power to calculate the 
amount furnished from the width and speed of the driving 
belt. But this is a very uncertain estimate, as in some cases 
the belt will transmit nioro and in others less than the 
rated power. If a few tests were made of the bulk of a 
pound of sugar, and the article were ever afterwards sold by 
guess work, the bulk furnished being based, by the seller's 
eye, on the amount previously determined by experiment, we 
venture to assert that neither dealer nor purchaser would be 
satisfied. And yet this is just the course pursued in circum- 
stances where the amount of power can be as accurately de- 
termined as the quantity of sugar to be furnished for a 
pound. Cases have come to our knowledge in which the 
amount of power actually furnished varied as much as two 
hundred per cent from that given by calculation. 

Some years ago, we heard of a bridge contract being let, in 
which it was stipulated that none of the material was to be 
strained, when subjected to the maximum load, to more 
than one sixth of its ultimate strength. When the structure 
was completed, a simple calculation showed that the maxi- 
mum load brought a strain equal to one third of the ultimate 
resistance. The bridge commissioners performed a simple 
sum in arithmetic for the benefit of the constructor, worked 
somewhat in this manner : If a tun of iron costs D dollars, 
and it would require W pounds to give a factor of safety of 
six, and the price of the bridge is to be P dollars, if con- 
structed according to specifications, what should its price be 
if it contains only half as much iron, so as to give a factor 
of three ? Payment for the bridge was made according to 
the solution of this question, to the intense disgust of the 
contractor. A similar sum might be worked out with con- 
siderable profit to the purchasers of many steam engines and 
boilers, who find that their machines fall far short of tho 
power at which they were rated by their makers. 

This article has already extended Ijeyond our proposed 
limits, and we have merely touched upon the benefits that 
users of steam power can obtain from reliable expert assist- 
ance. 

— ^ -•-« • ^-» 

TO OUB SUBSCBIBEBS. 

We take great care to send our paper with regularity to 
every one of our subscribers. All of our employees in the 
mailing department are under injunctions to write each ad- 
dress plainly and to fold each paper nicely. If any of our 
subscribers fail to receive their papers regularly or observe 
any faults in the folding or addressing, we shall feel obliged 
if they will notify us, by postal card or letter, in order that 
we may promptly correct the matter. Do not hesitate to 
complain, and repeat the complaint, if necessary, until cor- 
rection is made. When ihe address is not legibly written, 
we should be glad to receive back the portion of wrapper 
containiog the faulty writing. 



The Value of tlic ScleiitDlr .Vinorican. 

One of our esteemed subscribers, in lately writing to us 
about the renewal of his paper for the next year, says that 
he has taken the Scientific American regularly for the 
past twenty-five years, and has the volumes for that long 
period, all bound. He was recently offered a farm of one 
huudred and sixty acres of land, free and clear, in excliange 
for these volumes, but declined the trade. He has derived 
great benefit from the volumes, and holds them to be of 
more value to him than many hundred acres of farming 
land. 



One Hundred and Fifty Thousand. 

The demand for our special number of the Scientific 
American has induced the publication of a second edition. 
Advertisers who were promised the circulation of 60,000 
have derived the benefit of 150,000 without extra charge. 
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IHPBOVED FOSTABLE FENCE. 

The invention lierewitli illustrated is an improvement in 
portable fences for farm or other purposes, which, it is 
claimed, is durable, substantial, and requires very little labor 
to construct or set up in place. 

The panels, composed of rails. A, and posts, B, are fast- 
ened together by nails or in any suitable manner. The posts 
may be placed both on one side, or one on each side of every 
panel. C are the bed pieces, one of which is shown sepa- 
rately in the foreground, in the upper side of each of which 
a gain is cut to receive the bottom ends of the posts. The 
latter stand up in the gain in contact with each other, as, in- 
dicated in the engraving, and 
are fastened together by a bolt 
and nut, D, the former of 
which is made of suitable 
length, so as to allow of pro- 
per separation of the posts at 
top or bottom, in case the fence 
be extended over undulating 
ground. The same bolt serves 
to secure the upper ends of the 
braces, E, which continue be- 
low the bed piece and enter the 
earth, as shown by the dotted 
lines. By removing the bolt, 
the panels, as well as the bra- 
ces and bed pieces, are left free 
and may be readily removed. 
If desired, the braces may be 
fastened to the bed pieces in 
any suitable manner. 

This device appears to be a 
convenient and economical ar- 
rangement, which gan doubt- 
less be employed in a variety 
of places by farmers and oth- 
ers. 

Patented through the Scientific American Patent Agency, 
by Samuel S, Porter, of Broad Ford, Fayette county. Pa., 
who may be addressed for further information. 



Focal JDlfTerences lii the Eyes. 

A writer in Science OosHp speaks of the difficulty which 
some persons experience in the use of binocular microscopes, 
owing to a focal difference in the eyes. In a case mentioned 
one eye was far sighted, while the other was near sighted. 
For reading purposes, this person wears a pair of spectacles 
in which the one glass is made for the far sight, while the 
other is a plain glass, the left eye being near sighted, and 
consequently requiring no aid from spectacles with which to 
read. Instances are cited of persons who, while employing 
both eyes for ordinary vision, usually employ only one in 
reading. If any difference of the kind exists between the 




Hawley's Kiln. 

We learn that some very important features have been 
added to the Hawley kiln (for burning brick, tile, pottery, 
etc.) since our illustrated descriptions published April 27, 
1872 ; one of which consists in utilizing the heat to a room 
ahead, while burning, thus drying off the compartment in 
advance of the already burning chamber. This effects a sav- 
ing of the surplus heat, which would otherwise escape up 
the chimney during the process of burning, and after the 
contents of the burning chamber have been thoroughly 
dried off and heated through. 

Again, in utilizing the heat contained in the incandescent 
mass remaining in the already burned chamber, the cooling 
off process is carried on from above downwards, in the same 
direction pursued during the process of burning (instead of 
by reversing the current of air as previously described) ; thus 
exposing the contents of the oven alike throughout, both in 
burning and cooling. 



IMPSOVED TK0TTIN6 GEAR. 

Mr. Henry Sehmalhausen, of Bridgeport, 111., has recent- 
ly patented an elastic trotting gear for horses, the object of 
which is to enable the animal to trot faster, and raise his 
feet higher, and also to prevent him from balking, kicking, 
backing, or rearing. 

The apparatus consists of an elastic strap so constructed 
as to be adjustable in length, and which is passed and plays 
easily through the hame ring which guides the lines. The 
end.^ of the strap are attached to bolsterea bands, which mar 
be readily buckled, one to the fore and the other to the cor- 
responding hind leg. The gear may be so applied that the 
knee joint will be raised to a level with the shoulder joint, 
which throws the fore leg on the forward step into nearly a 




PORTER'S IMPROVED PORTABLE FENCE. 

visual powers of a pair of eyes, it may be readily detected. 
Hold up a piece of card before one eye, so as to cut off its 
field of view, and then look at some object before you with 
the other. Then gradually bring the card before the other 
eye, and view the same object. If the object is seen with 
the same distinctness in each case, then your eyes are per- 
fect as regards the balance of their foci; if not, then there 
is focal difference more or less decided. It would no doubt 
be advisable to take account of this very frequent difference 
of focus, in selcicting a pair of spectacles. 



horizontal position. By shortening or lengthening the ad- 
justable portion. A, any degree of elevation, from a low to a 
high step, it is stated, may be obtained. The device is 
claimed to be especially useful for the breaking of colts, as 
it will develope the formation of the joints, produce a free 
action of the legs, and give increased strength to the muscles 
and ligaments. 



IMPROVED ATOMIZES. 

The ingenious little arrangement reprssented in our illus- 
tration is designed to distribute perfumes in the form of 
spray. Its simple and inexpensive construction renders it 
applicable to the stopper of every perfume bottle, so that 

the purchaser, instead of 
buying vaporizer and liquid 
separately, as heretofore, is 
now enabled to purchase 
both together at a cost very 
slightly increased above 
that of the extract singly. 

There is a hollow collap- 
sible bulb attached to the 
top of the hollow stopper, 
by stretching its mouth over 
a groove in the latter. Ex- 
tending up from the liquid 
is a tube, A, the end of 
which is bent at right an- 
gles and terminates in a 
small nozzle which is sur- 
rounded by a hollow pro- 
jection, B, of the stopper. 
It will be observed that 
there is an opening between 
the stopper and interior of 
the bottle atB , so that, on 
compressing the bulb, air is 
forced down upon the li- 
quid, which is thereby 
caused to rise up through 
the tube, A. A small part 
of the air pressure only, 
however, serves this purpose, and hence the greater portion 
escapes through the projection, B, surrounding the fluid, es- 
caping from the nozzle of A, with an annular jet of air which 
converges at a point a little beyond the two nozzles. The 
effect of this is to break the liquid up into spray or vapor 
and also to distribute it much more effectually than the 
similar apparatus depending upon a cross jet to draw up and 
expel the fluid. 

The invention, which we have recently had occasion to ex- 
amine, seems to us a desirable article which might form a 
profitable addition to the stock of druggists generally. 

Patented September 23, 1873, by Mr. John N. Gerard, 139 
William street. New York city. 
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The Phcenix Post not an European Invention. 

Professor W. P. Blake, in a recent report upon the iron 
and steel department at the Vienna show, published in the 
Tribune, mentions as novelties a. series of girders over 60 
feet long, and hollow iron posts of the same length, and a 
foot or more in diameter, made of four flanged pieces riveted 
together. Mr. John GrifEen writes to correct the impression 
given that these posts or girders are of foreign invention ;as 
he very truly says, they are nothing more than the well 



known Phcenix wrought iron column, invented and patented 
by Mr. Samuel J. Reeves, President of the Phoenix Iron 
Company, in 1863. Mr. Griffen says that, during the inter- 
val since its invention, this column or post has been largely 
manufactured at the Phcenix Iron Works, and many thousand 
tuns of them have gone into the construction of wrought 
iron bridges, viaducts, depots, warehouses, and other struc- 
tures in various parts of the United States, Canada, Nova 
Scotia, and in South and Central America. All the top chords 
and posts of the trusses in the International Bridge over the 
Niagara river, near Buffalo, are made of Phoenix columns. 
The same can be said of the Intercolonial and all the new 
bridges on the Grand Trunk 
Railway in Canada, the Augus- 
ta bridge in Maine, the (Jirard 
avenue bridge over the Schuy). 
kill, the New River and Grtec- 
brier bridges in Virginia, the 
thrfe wrought iron bridges at 
Rock Island, 111., and scores of 
others. Many important via- 
ducts are composed almost en- 
tirely of these columns — as the 
Lyman and Rapallo viaducts in 
Connecticut ; the Lyon Brook, 
Deep Gorge, and Blockhouse in 
New York ; Bullock Run and 
Bank Lick in Kentucky ; the 
Agua Venugas in Peru. Many 
of these structures are of great 
length and depth, the last men- 
tioned being 580 feet long, and 
crossing a gorge 252 feet deep, 
over which the Lima and Ar- 
roya railroad is carried. The 
overhead Greenwich street rail 
way, in New York city, rost.s on 
a continuous line of these col- 
umns, though not by any means a good type, owing to their 
flaring tops and bottoms, made to suit the peculiar notions 
of the contractor of the railway. 

To this, we may add that the proposed 1,000 feet tower, 
which Messrs. Clarke, Reeves & Co. have designed, and 
which is in progress of engraving for these columns, will 
form one of the most remarkable applications of the cele- 
brated Phoenix posts. 

*^.>i » 

Railroad Tunnel at Richmond. 

The Chesapeake and Ohio Railroad Company have, for two 
years, been trying to tunnel through Church Hill, in the 
eastern part of Richmond, but the work has been attended 
with unexpected impediments. It was supposed it could be 
completed for $300,000, as there were no rocks, and the con- 
tract was let at that price. The tunnel runs 80 or 90 feet be- 
low the surface, through a slippery blue clay, which has the 
habit of caving in at the most unseasonable times in the 
most disagreeable manner. The contractors long ago gave 
up, and the railroad company was compelled to take the 
work. Six or seven men have been killed, while the repeated 
cavings have undermined many houses over the line, which 
is three quarters of a mile long, and is not yet open. 

With one of the tunneling machines, such as were used 
in boring the experimental section of the Broadway Under- 
ground Railway, in this city, it would seem as if the above 
tunnel might have been executed in a very short time, wi'h 
perfect security against caving. 



IMPROVES TOOL HOLDER. 

This is a useful little device, by means of which a number 
of different implements, such as fine saws, knife blades, 
awls, screwdrivers, gimlets, etc., may be carried in a single 
receptacle no larger than and resembling in form an ordina- 
ry penknife handle, and readily set firmly in place as de- 
sired for use. 

The handle has a cover, pivoted, as shown in Fig. 1, which 
may be easily swung open, or. when closed, is held by a 
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spring catch. A, in the position in Fig. 2. In both cover and 
box, just outside the pivot, is formed a jaw, so that, when 
the parts are closed together, a dovetail socket is made, which 
receives the correspondingly shaped ends of the tools. Fig. 
3 is a transverse section of this portion, and shows the shape 
of the jaws. This invention was patented February 11, 1873, 
by Mr. Levi L. Lamb, of Chelsea, Mass. 
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SCIENTIFIC AND FBACTICAL INPOSHATION. 



RESEAKCHES IN 8ANTONINE 

MM. Cannezzaro and Sestini note their investigations of 
eantonic acid, which is much more energetic and more 
strongly characterized than santonins. It is obtained by the 
combination of one molecule of water with one molecule of 
santonine by the prolonged action of hot alkaline solutions. 
The formula is C'^ H^" = C'5 lV» O^ + H^O. The acid is 
a colorless substance unalterable by light, little soluble in 
water at ordinary temperature, but readily dissolved in boil- 
ing water, becoming on cooling deposited in the form of fine 
prismatic crystals. It is very soluble in ether and alcohol, 
and moderately so in chloroform and acetic acid. It melts 
between 353'8° and 357'4° l"ah., differing from santonine, 
which melts at 370^ Fab. The reddish violet color, which 
characterizes the latter substance when treated with alcohol 
and caustic potash, is not noted in santonic acid. It gives 
(|uite a strong acid reaction, and decomposes cai-bonates dis- 
solved in tepid water with a brisk effervescence. 

The same authors give the name santonates to the metal- 
lic deri\-atives from the acid, and consider that the term san- 
tonites should be applied to the compounds that M. Heldet 
has obtained by treating santonine with metallic hydrates or 
carbonates. Santonate of soda is made by a warm dissolu- 
tion of santonic acid and carbonate of soda. The salt is de- 
liquescent, and very soluble in water and in alcohol. The 
formula is C' il"' NaO*. The santonateof baryta is prepared 
by saturating a solution of santonic acid by hydrate of ba- 
ryta. Santonate of silver is made by heating santonate of 
baryta to redness in nitrate of silver. This salt is amor- 
phous and quite soluble in water. 

THE REFINING OF COTTON SEED OIL. 

Dr. Dotch communicates to the Scientific American the 
following method and proportions for refining cotton seed 
oil : 100 gallons of the crude oil are placed in a tank, and 3 
gallons of Caustic potash lye, of 45° Baume, are gradually 
added and well stirred for several hours ; or the same quan- 
tity of oil is treated with aboiit 6 gallons of soda lye of 25° or 
.^0^ Baume, and heated for an hour or more to about 200 or 
240° Fall, under perpetual slirrfng, and left to settle. The 
clear yellow oil is then separated from the brown soap stock, 
and this dark soap sediment is placed into bags, where the 
remainder of the oil will drain off; and the sediment has a 
marketable value of 3 or 4 cents a pound for soap makers. 
The potash lye has to be made in iron pots, but the oil and 
lye may be mixed in wooden tanks. 

TO REMOVE GREASE SPOTS. 

In the removal of grease from clothing with benzol or tur- 
pentine, people most generallymake the mistake of wetting the 
cloth with the turpentine and then rubbing it with a sponge 
or piece of cloth. In this way the fat gets dissolved, but 
sprtjad over a greater space and not removed ; the benzol or 
turpentine evaporates, and the fat covers now a greater sur- 
face than before. The only way to radically remove grease 
spots is to place soft blotting paper beneath and on top of 
the grease spot, which spot has first been thoroughly satu- 
rated with the benzol and then well pressed. The fat gets 
now dissolved and absorbed by the paper, and entirely re- 
moved from the clothing. 

FELTING rabbits' HAIR. 

These hairs were formerly treated with a solution of mer- 
cury in nitric acid for the purpose of enhancing r.heir felting 
properties. A mixture of nitric acid and treacle is proposed 
as a substitute. 

THE DEPILATION OF HIDES WITH CH.^RCOAL. 

Andersen discovered that pulverized charcoal applied to 
sheepskins produces the depilation of the hair. Charcoal,as is 
well known, has the property to take up large quantities of 
oxygen from the atmospheric air, and the oxygen in this 
form seems to exert a chemical influence on the fatty sub- 
stance present in the neighborhood of the glands of the hair 
roots. An oxidation takes place in the pores of the skin, 
which destroys the glands and loosens the hair. Finely 
powdered charcoal is mixed with sufficient water to make a 
thin paste, and the hides immersed for 4 or 5 days and well 
turned over in the meantime, when the hair can be taken 
off at once. Hides treated with charcoal do not require fur- 
ther treatment, as is the case now with the lime process : and 
after being washed with water, they are ready for tan- 
ning. This will be a great advantage to the tanning trade, 
as leather treated in this way possesses more toughness, sol- 
idity, and tiesibility. The other advantages of this treat- 
ment are great saving in time and labor, each hide weighs i 
to 1 pound more, and has less spots, the work is more pleas 
ant and healthy, the splitting with the machine is more easi- 
ly accomplished, and the cost price is the same as with lime, 
as the charcoal can be used over again. Animal or vegetable 
c»al can be used in any quantity, having no deleterious prop- 
erty whatsoever ; and for each hide 6 or 10 pounds, with the 
necessary quantity of water, are sufficient. The temperature 
should be 01° or 70° Fah., and can easily be maintained by 
introducing steam into the vats. The tanning process is facil- 
itated, as no lime is left behind to neutralize the tannic acid. 



tight of the rope under the strap to the sheave infetead of 
waiting to reeve the line through on end. If a wagon gets 
stuck in heavy mud or in the snow, the driver has only to 
fasten his block to the tongue, reeve the rope through it,and 
attach one end to a tree or post and let his team pull on the 
other. Their work is of course just halved, or rather they 
bring twice as much pawer to bear in dragging the wagon 
clear. There are plenty of other applications of this simple 
device, which will readily suggest themselves. With a couple 
of skids for an inclined plane, heavy logs could be easily 
drawn on a sleigh by the unhitched team. Another case 
where it is likely to be useful is when loaded rieighs attempt 
to cross a wooden bridge. Although the horses draw tLe 
load very easily over the snow, they are often unableto start 
it over the generally denuded wooden flooring of the bridge, 
and hence would be materially aided by the tackle hitched on 
as we have described. 



METALINE. 
The accompanying engravings and description are designed 
to call the attention of our readers to a substance which is 
now offered as an absolute substitute for every kind of lubri- 



jL Handy Device Tor Teamsters. 

In a short time, winter will have so far set in that our 
country roads will become well blocked with snow and mud, 
rendering the hauling of heavy machinery, wood, stone, or 
other large loads, no small burden upon ordinary teams. A 
great deal of labor and hard tugging may be saved if overy 
wagon or truck is provided with 100 feet of stout rope and a 
single pulley. A snatch block is the best arranged with a 
strong hook, and the usual conBtmction for slippingr the 




cant, compound or simple, now in use; which is claimed (and 
the assertion is based on experiments, so far as they have ex- 
tended) to be practically indestructible, and which once ap- 
plied to a machine is to render the apparatus for ever inde- 
pendent of thedashpotor oilcan. Wemay state, atthe out- 
set, that the material appears to present this difference from 
oil, that, while the latter serves as a screen bet ween the surfa- 
ces, keeping them apart and preventing interlocking, the pres- 
ent antifriction composition gives evidence of producing like 
results by filling up the microscopic cavities and leveling|the 
minute projections of the parts in contact, producing uniform 
and highly polished faces. That the friction is reduced to a 
less percentage than one sixtieth of the weight, we are not 
at present, in the absence of positive proof, prepared to as- 
sert ; and hence, save so far as is indicated in the general 
law that hard lubricants diminish the resistance most, we 
are unable to institute a direct comparison, in point of the- 
oretical reduction of friction alone, between this and other 
anti attrition compounds of softer nature. It may be added, 
however, that numerous cases are submitted by the manu- 
facturers, in which it is shown that metaline has been prac- 




tically employed with a marked advantage in instances 
where oil has proved ineiBcient ; so that at least it may be 
said that the new substance has claimed for it, and to all 
appearances on substantial grounds, advantages which may 
render it, for a number of obvdous reaeons, an iaveatioa of 
no ordinary importance. 



Metaline, for such is the name of the body under consid- 
eration, is a dark colored soft material resembling, though 
not necessarily containing, plumbago in certain forms. The 
basis is a white and brittle alloy, to which, when ground into 
an impalpable powder, is added the other components in 
quantities in direct proportion to the degree of hardness de- 
sired. The mixture completed, the substance, still in a dry 
powder, is placed in suitable molds, in which, under a pres- 
sure of hundreds of tuns per square inch, it is made into 
small cylinders, one of which is shown in Fig. 1. The re- 
mainder of our engravings represent the various modes in 
which the metaline is applied. The general plan, as shown 
in Fig. 2, is to bore into the inner periphery of the box a 
series of shallow cavities, into which little plugs of metaline 
are fitted. .The two parts of the bearing are brought togeth- 
er, set upon end, and a reamer, forced down through the 
opening, pares off the projecting and irregular portions of 
the plugs, leaving the interior surface perfectly true and 
smooth. 

In Fig. 3 is represented a bearing, part of which is cut 
away to show the manner of introducing the metaline, in 
section. At A, in the same figure, is a collar, which revolves 
with the shaft and of course rubs against the edge of the 
box; the manner of providing against friction by a similar 
arrangement of metaline disks, as already described, is here 
indicated, the plugs being inserted directly in the sides of 
the collar. Fig. 4 shows how the metaline is applied in 
cases where the inner periphery of the bearing is inaccessi- 
ble. A collar. Fig. 5, of suitable size, is made and fitted 
with disks as represented, and inserted in the bearing, which 
is suitably enlarged to receive it. This proceeding is appli- 
cable to very small .shafts, as mill spindles, etc. In certain 
cases where it might be preferable to avoid altering the bear- 
ing, the shaft is slotted and the metaline forced in under 
strong pressure, in the positions depicted in Fig. 0. Lastly, 
Fig. 7 represents a step for a mill spindle or any upright 
swiftly rotating shaft, notably of the kind used in supporting 
the cutter heads in woodworking machinery. Here a conic- 
al cup of brass is fitted with plugs as shown, and secured in 
a suitable cavity in the heavier portion. The mode of ap- 
plication must necessarily vary greatly with the construction 
of the machine, and other attending circumstances ; and we 
may add that many varieties aro made, to adapt the material 
to different speeds, pressures, weights, etc. 

At the workshops of the company in this city, various 
kinds of experimental machines are now in motion, and, 
among others, there is a mill spindle, rotated at the rate of 
8,000 revolutions per minute. The shaft is of steel, and the 
bearing is of similar metal, fitted as closely as can be done. 
Metaline is introduced in slots in the shaft. We examined 
the apparatus carefully and could detect no heating. Four 
sewing machines are also continuously running at full speed, 
the needle bars of some at the rate of 1,200 revolutions per 
minute. No oil or other lubricant but metaline is in use,and 
there is clearly no cutting or heating. A five horse power 
Baxter engine we also found running, at the rate of about 
150 revolutions, without a drop of oil.and we were informed 
that it had been in daily use since May 1. Our attention was 
also called to the countershafting in the machine shop, the 
journals of which had been cut down to a length equal to 
one diameter of the shaft, as shown in our engravings. Figs. 
2 and 3 ; and such indeed was the case with all the journals 
to which the metaline had been applied. We need not point 
out the saving of expense and material thus effected. Since 
January,1870, the substance has been in use on a slotting ma- 
chine,inthe worksofTodd&Rafferty,of Paterson,N, J. Ithas 
never been renewed, and according to the engineer, the be aring 
always cut with oil. The pins of the drawbridges of the 
Central Railroad of New Jersey, over the Passaic and Hack- 
ensack rivers, were fitted with metaline three years ago, and, 
as we are informed, now exhibit no signs of wear. Speci- 
mens of brasses and also of shafting shown to us, which ran 
for a continuous period with the lubricant, appeared to be 
perfectly smooth and polished like a mirror; while judging 
from our examination of machinery which had been in 
actual motion for several months, there seemed to be no 
working up of the substance ; and so far from there being any 
dirt in the bearings, the revolving shafts barely soiled a 
white handkerchief. 

Lack of space forbids our ent .ring in greater detail into 
the applications of this invention. Doubtless the simple 
assertion that to all appearances it both obviates the use of 
oil and completely prevents the wearing away of rubbing 
parts, will at once suggest to the reader its infinitude of 
adaptations. It is the invention of Dr. Stuart (Jwynne, and 
was devised some three years ago, when it was introduced 
in the localities above noted and in various other places in 
this country and in England, and was also made the subject 
of a commendatory report, now before us, of Chief Engineer 
Clark Fisher, United States Navy, to the Secretary of the 
Navy. By direction of the latter official, certain gunboats 
were to be fitted up for trial ; but the burning of the compa- 
ny's factory, together with difficulties between interested 
parties, resulted in the temporary withdrawal of metaline 
from the market. At the present time it is agrin offered to 
the public in improved form, and is manufactured by the 
American Metaline Company, No. 61 Warren street, in this 
city. Our readers can examine the experimental machinery 
for themselves at the above mentioned address, or may ob- 
tain further information by letter. 

»-<«! ■ 

Coatings of lead oxide and salts on pottery are apt to die- 
solve off in acid liquids, thereby threatening the health of 
those who use them. Several successive coatings with a £o. 
lution of sodic silicate and then expobure to a bright red heat 
in a furnace, preivent tke tron^l*. 
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Concerulug a Telescope of Unlimited Power. 

To the Editor of the Scientific American : 

In connection with D. 's communication, on page 368 of 
your volume XXIX., it may be observed that the mercury, 
revolving in the manner described, will have a stability due 
to its motion, above that belonging to it while in a state of 
rest. The same principle applies alike to the motions of 
atoms and of suns, and a very striking illustration is af- 
forded by the rigidity imparted to a stream of water ia- 
Buing from an orifice under great pressure. (See Mr. Emer- 
son's communication, page 340 of your volume XXIX). 

From lack of necessary data, the writer is unable to state 
the exact stability of mercury due to different velocities ; but 
after a rough estimate, it is safe to say that, if the basin of 
20 feet diameter be made to revolve at the rate of 300 re- 
volutions per minute (which speed is practicable), the mercu- 
ry near the circumference of the basin will have a stability 
<r'reater than lead. Now, unfortunately, the velocity at the 
center of the ves?el will be 0, and consequently the stability 
at the center will be only that due to mercury in a state of 
rest. It is possible that we may dispense with a portion of 
the center of the mirror ; perhaps -some one will be kind 
enough to tell us how much, if any, may be dispensed with, 
without seriou.sly impairing its efficiency. 

I'he "Teat amount of power required to operate the neces- 
sary machinery would preclude the possibility of using 
wein-hts for imparting motion, and the next best thing that 
we have is an accurately balanced water wheel, imparting 
its motion through friction wheeh. After reducing the possi- 
bility of f ricti )n to a minimum by accurate balancing, etc. , we 
may obviate still further difficulties arising from vibrations 
and inequalities of nrt>tion by floating the vessel, containing 
the mercury destined to act as a reflector, in another vessel 
also containing mercury. The motion would then b.; im- 
parted through the mercury in the outer vessel by friction to 
the mercury in the inner vessel. The corkseq uences of this 
arrangement are obvious. 

In regard to the plane mirrors, will some one well ac- 
quainted with the principles involved be kind enough to in- 
form ua it it is necessary that they should be quite aa large 
ari the parabolic reflector '.' 

The oxidation of the mercury would be an item requiring 
attention. It might be prevented by covering the metal, 
while at rest, with a suitable oil, which would separate itself 
from the mercury while in motion. John Linton. 

Baltimore, Md. 

_ -^ — .»^«i-» — — ■ — 

Heat and Its Origin. 

To the Editor of the Scientific American : 

The origin of the heat developed during combustion has 
hitherto been a profound mystery. In the beginning of this 
century, it was suggested that a portion of the specific or of 
the latent heat of the bodies consumed was set free during 
the process of combustion ; but this idea was soon overthrown, 
as it was found that the products of combustion often pos- 
sess more specific heat, and almost more latent heat, than 
the bodies themselves did before burning, that is, before 
chemicallv combining under evolution of heat. Hence 
ari.ses the question ; Whence comes all this intense heat 
of comlKistion, and the subsequent great amount of latent 
heat, when the resultant substance in the end possesses more 
specific heat than its elements before combination? It is 
curious to remark that, in this case, the most eminent phy- 
sicists concluded that combustion must be an electric phe- 
nomenon. That ignorant persons, knowing nothing of elec- 
tricity, attributed the so-called spirit rappings and similar 
manifestations to its agency may be readily con.prehended ; 
but that pcieutists who have studied its laws should use this 
word as a pretext for explaining fire, solar beat, volcanoes, 
and even earthquakes, seems almost incredible. Physics 
form a positive science, which does not admit of vague sug- 
gestioEP, and a phenomenon cannot be ascribed to the work 
of electricity unless it is clearly shown that the well known 
laws and properties of electricity, when applied, explain 
every peculiar phase of the same. Notwithstanding that thg 
laws of heat and electricity have been thoroughly investigated 
we are as yet not sure of their ultimate nature; one thing 
only appears certain, namely, that both are not peculiar fluids 
penetrating matter, but mere motions of the molecules or 
atoms of ponderable mntter. Therefore, it is inappropriate 
to speak of imp3ndeiable matter.on account of the contradic- 
tion in term?, as the first property of matter is to be pondera- 
ble ; W(! may have imponderable forces, or, better, caloric 
and electric force.s. The so-called ether, which fills the 
planetary space and propagates heat and light, is probably 
ponderable matter; it is an atmosphere surpassing hydrogen 
in brightness more than hydrogen surpasses platinum, and 
of i^o small a gravitating force that millions of years will 
elapse before it is condensed on the planets. In fact, the 
spectroscope shows that, in the litmoEphera of the planets 
and even of the sun, the materials of our earth's atmosphere 
are present, including water or its elements. Recent inves- 
tigations of the sun and other heavenly bodies, by means of 
thi.s wonderful apparatus, have besides revealed the fact 
that all matter may be in a more than gaseous condition, in- 
candescent gas of so high a temperature that the elements 
are dissociated, that is, that all chemical affinities are de- 
stroyed, and each element exists separately in its uncombined 
CDudition, notwithstanding that it is intermingled with others 
A descent from this exceedingly high temperature to that in 
which the chemical affinities can manifest themselves re- 
suits in the combination of the gases. The chemical affini- 
ties of the different elementary substances manifest them- 



selves only between a comparatively limited range of tem- 
perature, below and above which they do not operate. Even 
as at an extreme cold no combinations can take place, so at 
the extreme heat, of say S,000° Fahrenheit, not only no com- 
bustions take place, but all compounds are separited into 
their ultimate elements. On cooling and reaching 4,000° or 
3,000° or thereabouts.'the volatilized substances or gases will 
again combine ; the chemical affinities come into play, and 
combustion will ensue, the heat of which will pgain originate 
partial new dissociations. This is what continually appears 
to take place in the sun. It has been proved that the work 
of dissociation is strictly analogous 'o that of evaporation. 
In imparting to a liquid, water, for instance, the property of 
gaseous elasticity, steam, a definite quantity of calorific 
energy is manifested in the newly acquired expansive power, 
and therefore is not displayed as temperature ; in other words, 
heat is made latent when changing water into steam. In like 
manner a still larger amount of temperature is converted 
into the force necessary to separate the vapors into their 
component gases ; here a greater quantity of heat is made 
latent, and this is that which is set free and appears in com- 
bustion when the gases combine by burning, just as latent 
heat is freed when gases condense into a liquid, and again 
when the liquid cools into a solid. In regard to the tempera 
ture of the sun, we know now that those substances most 
prominent on our earth exist there in a state of vapor. 
Iron, lime,, soda, potash, etc., are there in that condition, and 
also steam in the dissociated state of oxygen and hydrogen. 
Therefore the actual temperature must be several thousands 
of degrees, in fact, such a heat as we cannot practically 
produce. Direct measurement caused Sir Isaac Newton to 
conclude that the sun was thousands of times hotter than 
melted iron, while Sir John Herschel supposed that it was a 
solid or liquid body, radiating from its surfaje only, and that 
its temperature ought to exceed thirteen million degrees 
Fahrenheit. Modern discovery has shown, however, that 
the sun is gaseous at least to a depth of several thousand 
miles, and that the gas is all incandescent, luminous, 
and hot. 

Moreover, incandescent gases and flames are perfectly 
transparent for light and heat from lower strata, and there- 
fore the solar rays not only come to us from the surface, but we 
receive the accumulated rays from layers of incandescent gases 
several thousand miles in thickness. From the effects of 
these gases, the surface of the sun is continually being dis- 
turbed in a manner compared to which the more violent hur- 
ricanes, thunderstorms, and volcanic eruptions on our earth 
sink into utter insignificance. X. 



TIte PrlNUioldal RalUva)'. 

To the Editor of the Scientific American: 

Observing in your journal of December 13, 1873, an article, 
copied from the' P-ublic Ledger, referring to Crew's prismoi- 
dal railway, we beg to call your attention to an error which 
we will thank you to have corrected. The error lay in the 
statement that " the track upon which the trial was made, 
contained 36 feet lumber and 18 pounds of iron to the lineal 
foot;" it should read "lineal yard." We beg further to in- 
form you that, by consent of the President of the Atlanta 
and West End Street Railway Company, Atlanta, Ga., for 
whom the locomotive was built, Mr. E. Crew, the patentee, 
has been allowed its use in oider to demonstrate its power 
and the pisnciple of his railway on a track of 500 feet circum- 
ference, now building at the Chestnut street rink in our city, 
which he has rented for that purpose ; where,in the course of 
a couple of weeks, he intends to bring it directly before the 
attention of railroad men and corporations. The prism of 
this trial railway is 34 inches wide at base, with 18 inches 
hight to top of cone, with an 18 lbs. rail on its apex. The 
curves will be of 37 feet radius, and he purposes to demon- 
strate his principle, starting on a trip of 000 miles. 

'We enclose you a photograph of the " Atlanta" locomotive 
which is now at the rink. It is 11 feet long, 4 feet wide, and 
has two 34 inch drivers, with cylinders 5x8, and weighs 
only 4 tuns. 

We contend that, by the use of the prismoidal railway ,rapid 
transit can be insured between the cities of New York and 
Philadelphia, and the time reduced to IJ hours. 

Philadelphia, Pa. Geo. W. Grice& Co. 



The Relative Efficiency of Englueti and BolleiK. 

To the Editor of the Scientific American: 

The question of the relative economic efficiency of mod- 
ern engines as compared with that of boilers, as they are now 
constructed, is being agitated among engineers in this city, 
and it has occurred to me that it ia a subject that will inter- 
est the readers of your valuable journal. The discussion 
arose from a statement, made by one engineer, that, whereas 
the best modern steam engines have frequently developed 
from 75 to 85 per cent of the power actually furnished by 
the boiler, the boiler does not develope more than 15 percent 
of the power actually contained in the carbon fuel. This 
was objected to, the reverse being claimed as being nearer 
the truth. Discussion on this subject in your valuable jour- 
nal would be highly appreciated by the public, who well 
know that you are desirous of obtaining as much light as 
possible on all scientific subjects, and especially on steam, 
which enters so largely into all concerns of our daily life. 
Boston, Mass. Consulting Engineer. 

REM.A.HKS BT THE EDITOR : — The Subject here suggested 
is one of interest, and we invite correspondents to give their 
views. 



The Parisian pharmaceutists have contrived to incorpor- 
ate cod liver oil with bread. Each pound of bread contains 
a little more than two ounces ofche oil. 



ALUHIKA, FBOH THE CLAY 10 THE SAFFHIBE. 

READ BEFORE THE POLTTECHNIO CLUB OF THE AMERICAN I.VSTITCTE, O.N 
DECEMBER 18, 18"^, BT DR. L. FECCHTWANGEK.— PART I. 



Alumina is the oxide of the metal aluminum. It occurs in 
nature as corundum, which is an extremely hard mineral, 
ranking next to the diamond, its specific gravity being 4 0. 
It consists of 53 per cent aluminum and 47 oxygen. The 
precious gems sapphire and ruby are the representatives of 
pure alumina, the first of a blue and the other of pink or 
rose red color. If they possess a stellated opalescence, when 
viewed in the direction of the vertical axis, resembling a 
star, they are called star sapphires or rubies, which were 
known to Theophrastus and Pliny in the first century. The 
mineral corundum occurs in very fine crystals of the blue 
and red colors in many localities of the United States, .'^uch 
as New York furnishes at Amity, New Jersey at Newton, 
Pennsylvania at Unionville, and North Carolina. At Franklin, 
an extensive quarry of the crystals is now mined, one crystal 
weighing 30 tuns. Georgia gives red sapphires, of which Cali- 
fornia and Canada both furnish fine specimens. The mine- 
rals gibbsite and diaspore are hydrates of alumina ; but the 
mineral emery, which stands near corundum in hardness and 
is the most useful material in the arts, containing the alu- 
mina and magnesia in about equal proportions, was origi- 
nally brought from Asia Minor, but is now extensively 
mined at Chester, in Massachusetts. Alumina is also con- 
tained in a vast number of nuneral.'*. Clay is the result of 
the decomposition of aluminous minerals, and is, strictly 
speaking, a mixture of silex or flint, with at least one fourth 
of alumina, and has a peculiar earthy odor when breathed 
upon; and the mineral shale, which differs but little from 
clay. Is extremely infusible and insoluble, and is also the 
companion of the silicated minerals: any earth which pos- 
sesses sufficient ductility, when kneaded up with water, to 
be fashioned like paste by the hand, is called clay. These 
clays vary greatly in their composition, and are nothing 
more than mud derived from the decomposition or wearing 
down of rocks, as we see by the rain drop impressions, rip- 
ple marks, or mud cracks, which bear marks and evidence of 
exposure above the water, indicating plainly the long time 
which was required for the decomposition of the felspathic 
rockB,mostly contained in granite, and of granitic and ji:neissoid 
rocks and porphyry. In some regions where these rocks 
have decomposed on a large scale, the resulting clay remains 
in vast beds of kaolin mixed with pure quartz or silex, and 
sometimes with oxide of iron from some of the other mine- 
rals present, such as we find extensive beds of in the ter- 
tiary formation, as in New Jersey, Virginia, and South Caro- 
lina. 

Before proceeding further to state what function the com- 
ponent parts of granite, which are the quartz, felspar and 
mica, occupy in the aluminous silicates, let me say a few 
words on the classification of rocks according to their origin 
and age, meaning the earth's crust, of which but a small 
portion ia accessible to human observation. All rocks are 
divided into four great classes according to their different 
origin. The first are the aqueous; second, volcanic; third, 
the plutonic ; and fourth, the metamorphic, Each of these 
four distinct classes has originated at many sucees.sive 
periods. It was formerly supposed that all granites, toge- 
ther with the crystaline or metamorphic strata, were first 
formed, and were called, therefore, primitl\-e rocks, and that 
the aqueous and volcanic rocks were afterwards supei im- 
posed, and would rank, therefore, as secondary in the order 
of time. The aqueous rocks are also called the sedimentary 
or fossiliferous, and cover a larger part of the earth's surface 
than any others ; they consist chiefly of mechanical deposits, 
such as pebbles, sand and mud, but are partly of chemical 
and some of organic origin, especially the limestones ; they 
are called the stratified rocks, meaning strata which have 
been produced by the action of water. We have adopted tlie.=e 
names of formations, such as the stratified and unstratified, 
fresh water and marine, aqueous and volcanic, ancient and 
modern, metaliferous and non-metaliferous formations. 

The volcanic rocks are those which have been produced 
at or near the surface, whether in ancient or modern times — 
not by water, but by the action of fire or subterranean heat. 
These rocks are, for the most part, unstratified, and are de- 
void of fossils ; they are the results of volcanic action and 
of craters more or less perfect; they are composed of lava, sand 
and ashes, similar to those of active volcanoes ; and streams 
of lava may be traced from high summits or cones into 
adjoining valleys ; and earthquakes have produced erosions, 
fissures and ravines (whereby we can detect porous lava, 
sand and scoriae), dikes or perpendicular walls of volcanic 
rock, such as are observed ia the structure of Vesuvius, 
Etna, and other active volcanoes. The basaltic rocks, forming 
the rocks of Staffa and of Giants' Causeway, are all volcanic ; 
they have in their mineral composition much resemblance 
to the lavas, which are known to have flowed from the craters 
of volcanoes. 

The plutonic rocks, which comprise mostly the granites, 
etc., differ much from the aqueous and volcanic ; they are, in 
common with the next class, highly crystaline and destitute 
of organic remains; the plutonic comprehend all the granites 
and certain porphyries, which are nearly allied in some of 
their characters to volcanic formations. The metamorphic 
rocks, however, are stratified and •ften slaty, and are called 
by some the crystaline schists, in which are included gneiss, 
micaceous schists, hornblende schists, statuary marble, the 
finest kinds of roofing slate, and others. All the various 
kinds of granites which constitute the plutonic family are 
supposed to be of igneous and aqueo-igneous origin, and 
have been formed under great pressure at a considerable 
depth in the earth, or under a certain weight of incumbent 
ocean. Like the lava of volcanoes, they have been melted 
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and afterwards cooled and crystalized, but with extreme 
slowness and under conditions difftrent from those bodies 
cooling in the open air; they differ fiom volcanic rocks not 
alone by their cryptaline structure but by the absence of 
tufa and breccias, which are the products of eruptions on the 
earth's surface or beneath seas of little and incon&iderable 
depth. 

The metamorphic or stratified crystaline rocks form the 
fourth and last great division of rocks, comprising the gneiss, 
mica schist, day slate, chloritic schist, marble and the like, 
the origin of which is moie doubtful than that of the other 
three classes They contain no pebbles or sand or scoriae, 
and no traces of organic b idies, and are often as cryetaline 
as granite, yet divided into beds correi^ponding to sediment- 
ary formations, and may be called stratified. The matt-rials 
of these t-trata were originally deposited from water in the 
usual form of sediment, but were subsequently so altered 
by subterranean heat as to assume a new texture It may 
be proved that f ossiliferous strata have exchanged an earthy 
for a highly crystaline structure, even at some distance 
from their contact with granite ; hard clays containing vep; 
etable or other remains have been turned into slate, called 
the mica schist or hornblende schist, and every vestige of 
the organic bodies has been obliterated. 

All the cryetaline rocks are of very different ages, some- 
iiues newer tban the strata called si-condary, and we must 
nfer that some peculiarity mustexist which is equally attrib- 
utable to grauite and gneiss, or in other words to the plutonic 
and altered rocks, wbich are distingu'shed from the volcanic 
and the unaltered sedi'nentary rocks; and that the granite 
and gneiss and the other crystaline formations aie hypo- 
aqueous, or rocks which bave not assumed their fossil forms 
and structure at the surface, and occupy the lowest place in 
the order of superposition. 

The composition of granite, as already s'ated.beingquartz, 
mica and fcj-spar, the two last named ingredients contain 
the alumina in the form of silicate of alumina in nearly 
equal proportions, and some contain also some alkaline in- 
gredients; likewise mica consists of a silicate of alumina 
and another alkali, differing someyvhat from those contained 
in the felspa' ; we have, for instance, the anorthite, a Jime fel- 
spar, the labradorite, a lime and soda feLspar, the oligoclase, 
a eoda lime felspar, the albite, a soda felspar, the ortho- 
clase, a potash felspar; while the mica group, such as the 
phlogopite, biotite, muscovite, lepidolite, and others contain 
about twenty per ce* of alumina, and about thirty per cent 
magnefia in their comi)ositions. Felspar, like adularia, 
amazonstone and labradorite, when polished, form orra- 
mental minerals ; the garnet, likewise a silicate of alumina, 
when cut and polished, forms a gem ; so is the lapis lazuli a 
silicate of alumina, an ornamental stone furnishing the 
natural ultramarine blue colors. The turquoi.se, one of the 
genus, is of blue color, but is a phosphate instead of a silicate 
of alumina, while another interrsting mineral, called wavel- 
lite, contains this alumina. The beryl and emerald are sili- 
cates of alumina oxygenated, the latter colored with oxide of 
chrome; and the first, when cut and polished, has the name 
of aqua marina, and is a fine gem. 

A vast number of minerals composed of alumina and 
silica are found in nature, which find much useful applica 
tion in the arts and manufactures ; the mineral cryolite 
from Greenland, which is an aluminate but not combined 
with silica, is a fluoride of aluminum and sodium, is ex 
ported to many parts of the world and furnishes the materi 
al for alumina compounds. 

Common slate, fuller's earth, pumicestone, marl, loam, 
ocher, umber, and sienna are more or less clays or silicates 
of aluminum, the three latter being colored by oxides of iron 
and manganese. 

The topaz, a beautiful gem, is a silicate and fluoride of 
alumina. The great family of zeolites, which are composed 
of hydrous silicates and represent a very interesting class 
of minerals, are all chemical compounds of alumina with 
silica; most of them contain also- a considerable portion of 
water, and lime, soda and potash. 

Clay, which is found in nature in very extensive de- 
posits, and if of very fine quality and texture is called kao- 
lin : and the other varieties, such as common pipe clay, fine 
clay, Stourbridge, "raarl, or loam clay, and claystone : is of 
the same chemicaJ compo.sition aa iegards the silicite of 
alumina; some contain more iron, and some contain lime 
and the alkalies sola anfi potash; all, however, owe tin ir 
exibtf-nce to the decomposition of the granitic rock wiiich, 
through many causes, either chemical or mechanical, or 
through the action of atmospheric aii for many age.", has 
gradually become disintegrated; and ai Brogniard found in 
France the granitic rock in such a condition, he called it 
"la inalaclie du granite. " The rock may gradually weardown 
either by variation of temperature or glacial action, or by 
congelation of water within the rock, gradually producing a 
split and expansion. In a chemii;al point,, water itS'-lf may 
produce a powerful metamorpbosis ; as it contains carbonic 
acid, it would probably act upon the alkalies in the felspar 
of the decomposing granitic rock .while the silicate of alumi 
na ard the free silex would subsequently be separated by 
the action of water; the former, oeing so much lighter, 
would poin be washed away from tl^e heavier silex, and af- 
ter separation the clay is deposited. Very striking d.-=mon- 
strations of the decomposing granitic rocks may be seen in 
New York city, particularly in the upper part ; there is a 
ledge of granitic roi-k extending from east to west, begin- 
ning at 31st street west to 60tb street north; the Croton 
aqueduct in 4'2d street and Fifth avenue has been built from a 
granite quarried near 48th street and Tenth avenue; wh'leon 
the east side, above 50tli street, the gneiss rock caps the 
granite. 



IKSIDE A CHITBCH OBOAK. 

It is questionable whether any more magnificent specimen 
of human mechanical skill exists than the grand organ. 
The builder must unite, in his single person, the three ca- 
pacities of artist, of scientist, and of workman: of the first, 
in order that he may possess the delicacy of ear to appreciate 
min.:,te shades or variations of musical sound ; of the second, 
that he may know and investigate the principles of acoustics 
which govern the productions of melodious vibrations, and 
the theories to be followed in constructing the apparatus 
from which the same may be elicited ; and lastly of the 
skilled artificer, in order that he may contrive and invent 
devices for rendering the harmonies, latent in his assem- 
blage of pipes, leverf, and keys, responsive to the touch of 
themusicia,. It may seem almost a shattering of one's 
favorite mental idols to break down the divinity which, as 
the king of instruments, hedges around the organ : indeed, 
the dry details of levers, springs, and bellows, seem inap- 
propriate and incongruous in connection with those grand 
tones which peal forth in the eol-mn chords which excite 
our reverential feelings as we kneel in the sanctuary ; 
but Science is utterly destitute of sentiment. With imper- 
turbable calmness she mercilessly resoi V9s the daintiest melo 
dies of Mendelssohn or Schumann, or the most majestic of 
choruses of Handel or Beethoven, into mere vibrations of 
the air, prolonged through certain intervals and in certain 
'tubes, or leads us off from the reverie into which we fall 
^t'er some exquisite harmony of the great tone masters into 
abstruse calculations as to the percentage of power due to 
the food absorbed by the organist plus the blower, which, 
converted into heat, is reconverted into motion by muscular 
action, which is again communicated to levers, etc., and 
wliich ultimately reappears in the shape of sound, and is a^a'n 
converted into motion when vibrating the auditory nerves 

We recently spent a pleasant half hour inside an organ. 
We climbed ladders and mounted platforms, and enjoyed 
the novel sensation of standing in a small groi?e of tubes, 
where big pipes were the large trees, and the little ones, the 
underbrush; and looking back it seems as if we investigated 
enough levers, springs, and rods to establish a moderate sized 
piano manufactory. We puzzled over the arrangement of 
pedals, couplers,and stops, and became hugely impressed with 
the skill which enables a single mortal of ordinary con- 
struction to play on so many things at once; and finally dis- 
covering some novel and really ingenious appliances which, 
the builder informed us, were not furnished to organs in gen- 
eral, we obtained through the kindness and courtesy of that 
gentleman the following interesting particulars: 

Let us premise by observing that the instrument which 
formed the ob)ect of our visit is located in the church of the 
Holy Communion, corner of 30th street and Sixth avenue, and 
that it has just been completed by Mr. Hilborne L. Roosevelt, 
of No. 40 West 18th street, in this city. Mr. Roosevelt is 
one of the youngest of American organ builders ; but if we 
may judge from the magnificent tone and almost perfect 
mechanism, coupled with dovices of no mean inventive skill, 
which we find in his latest production, we may fairly assume 
that he has reached a foremost place in his arduous profes- 
sion. His plan is to combine the best points of all schools, 
English, German, and French ; and hence the brief sketch 
which we give of the arrangement of the organ in question 
may perhaps be considered as including many of the latest 
improvements of the manufacture. 

Everyone knows that if power be communicated indirectly, 
the n''ces£ary mechanism for turning corners, etc., necessi- 
tates a certain amount of frictioral loss and resistance, 
greater, of course, than if the force was applied directly from 
the motor. Add to this the fact that the latter is weak, and, 
moreover, acts at a disadvantage, and an outline may be 
gleaned of the difficulty of actuating the multitudinous valves 
and levers of an organ, by compound levers connecting with 
key boards, say forty feet off, governed by the fingers of the 
organist. There is both a strong resistance to digital pres- 
sure, necessitating great exertion on the pai^ of the per- 
former, and also there exists an appreciable lapse of time be- 
tween the touching of the key and the evolution of sound. 
The improvement which avoids this trouble is called the 
" pneumatic lever," and its effect is such that the keys are 
as easily manipulated, even with the full power of the instru- 
ment ia action, as those of an ordinary pianoforte, while the 
interval of time between touch and sound, ia barely i second, 
which is of course practically inappreciable. In the church 
above noted, the organist's seat is on the ground floor, while 
the instrument is in a gallery. The levers from the inner 
extremities of the keys pass down under the flooring to a 
box directly beneath the loft. Here, arranged in framework, 
is a series of little bellow:', one for each key of the organ ; and 
in one end of each of which is a valve operated by a 1-ver 
leading from the key board. This is so adjusted that, on 
pressing down a key, compressed air enters the correspond- 
ing .small bellows and inflates it. As the bellows enlarges, 
it pulls upon a lever that opens the valve connecting with 
the proper pipe. It will be noted that no pressure ia needed 
nn the key, except such as ia necessary to lift the small 
bellows valve, which is of course a very inconsiderable 
amount. 

This set, or rather these sets, of bellows, for there are two, 
one belonging to each bank of keys, must not be confounded 
with the main bellows which supplies the air blast. This 
apparatus is situated in the loft near the organ, and is oper- 
ated by man power, forcing a powerful cuirent of air, not 
directly to the pipes, but into another bellows which series 
as a regulator, securing a constant, instead of an intermit- 
tent, blast, and thus preventing the disagreeable, wheezy, 
and unequal tooting sound often noticeable in old and im- 
perfect instrumenU. The blast is finally diiveo iuto a re- 



servoir, whence it emerges into the pipes in the manner 
presently to be described. 

Each key board, and there may be several, belongs to an 
entirely separate organ, so two or mor-i instruments may, by 
ingenious inter-adjustment, be combiced in one and the same 
oise. In the organ in question, there are two key boards 
proper, though the pedals, worked by the feet, may be termed 
a third ; and there is another called the tlectro-melody, so 
that in fact, with two key boards and one set of pedals, the 
playtr performs upon four separate and distinct organs at 
will, any combination of that number, or all together. The 
pedal organ is merely an assemblage of low pitched pipes ; 
and on its meobanim, it is unnecessary to dwell. The 
great organ is the lowest bank of key», uhich count ct, as 
before noted, with pneumatic levers. Just aliove the recep- 
tacle for the wind is the wind che^t, which mny be likened 
to a long shallow box, divided by nunif-fius longitudinal par- 
titions, making Ir lughs. In th-se partitions are set tlie pip'-s, 
each longitudinal row of which is called a regi-ter. The 
lower ends of each set communicate witli a compartment of 
the chest, and the apertures are closed by .spring valves. 
Now, if there w- re but one set of pipe-, each key wou'd 
through the pneumatic lever, cumnnuuicate with one cf 
those valvts, and hence would neces-arily sound but a singlt) 
tube; but there are, as we nave already stated, many rows of 
pi^es, and hence one key not only works one valve, but sev- 
eral, ranged in a transverse line directly across the wind 
chest. That is, while a single key may souni first a funda- 
mental note belonging to a chord whii-h is found in one re 
gister, it may open simultaneou-^ly valv.-a belonaing to tub -s 
in other registers parallel thereto, so as to admit air, and 
thus produce notes having certain hartnonc relation to the 
key note; so that in fact by a single pressure of the finger, if 
we so desire, we may pioduce a chord or portion thereof, in 
stead of a single note, as on a piano. Each trough in the 
wind chest of course belongs to one set of pip-^a, and has its 
Own valve, so that the organist, by means of handles near 
his key board, called" stops," may admit the blast into one 
or any number of the channels, and thus sound any register 
or regist'Ts he may desire. The total comprss of ea h regis, 
ter, in the great organ portion of the in-trument we are de 
scribing, is 58 pipes, and there are twelve stops, allowing a 
selection of any of that number of i-tgisters. But these lat- 
ter all differ in quality of tone ; for iustauc-.one is a harmonic 
flute, another a trumpet, a third a clarion ; in fact each has 
its own voice, due to the construc'ion of the pipes. 
The pedal stops are arranged in similar manner, and 
number five in all, while the swell organ, which is oper- 
ated by the second or higher key board, has a similar num- 
ber of pipes, with a set of eight stops peculiar to it-elf. The 
swell organ must here be explained, as used for diminuendo 
or crescendo effects. It cons'sts in mechanism similar to that 
already described, but enclosed in a light box, the sides of 
which are made like Venetian blinds. By opening these 
shutters, more or less, the organist ran allow the whole 
sound to emerge, or can confine it, and so deaden it in the 
closed case. The electro- melody organ is an ertirely novel 
invention of Mr. Roosevelt, of which it vould be hardly 
possible to convey a clear idea without engravings. It is, as 
we have stated, a separate little organ by itself, and is de- 
signed to carry the not"s of a melody or air, in a tone easily 
heard above the accompanituent, and so prove very useful 
in congregatimal singing. It is connected tothe upper half 
ot the key boards,and with a Leclanche battery. Each kpy,on 
being pressed, establishes a current which magnetizes an 
electro-magnet and so opens the valve of tho,--proper pipe. 
The peculiar point, however, lies in device^ which prevent 
any but the upper cr melody note being h'vjid. Tims, if we 
strike the chord C E G C, the upper C dlone c;nild be heard, 
if we allowed that note to rise, then o;-.ly the G, and thus 
throw out any number of tones. 'Cliiii in'.'ention is highly in- 
genious, and though really very simule, quite ditficuU to 
solve at first sight. 

There are many other appliances which we may briffiy 
notice in conclusion. Among them are four cotrpler.-',by j^-hich 
tne pedal great, and swell organs are connected, as may be 
desired, by a mere pressure of the finger of the organist 
on abutt'injust aljove his keyboard. Theri are besides, 
five combination pedals, for drawing out the full jiower of the 
instrument, or full or part power of each integr il portion. 
Then there is the usual tremolo arr»ngraeiit, and va.i'ius 
other refinements, wliiih, though intere-ting to the musiciaii 
might fail to be appreciated liy tlie geteral reader. 

One of the most i»teresting apiilications of eh ctro mag- 
netism, it may be remarked, is to the church orirau, and we 
are aware of instances of its use to much larger exient 
than in the electro m' Iodic sub orsan no ed above. Tn fact, 
one of the principal churches in this city has two complete 
organs, one being on each side of the cljsnc 1, and en'irely 
distinct from the other. A single keyboard communicates 
directly wi'li one, but opfra'es tbeotlur by the electric cur- 
rent and magnets actitg on the valves ; so t bat if d- sirei?, the 
choir may be divideri, half on each side, aird yet both pa ties 
he enabhd to sing in corr ct uiiiscn with the instrument. 
There are .ither points relating to organ inijir. vcirn nts and 
manufacture, which ppa-e prevents our h» re duelling upon, 
and to which we shall i.llude at an eaily date. 



The Balloon Advertising Dad^je Itcjectcd. 

The Commissioner of Patents has rejrcled an ap|)licatinn 
for a pitent for the broad idi;a of att-jching ad vi-rtisements to 
balloons, for the reason that a billoon is a cfminon o'^ject, 
upon which every person has the right to stick or paint ad- 
vertisements if he wishes. Iti order to support a patent, the 
applicant m 'ist have invented ."omething. It is not Invention 
merely to put advertisements on balloons. 



1 1874 SCIENTIFIC AMERICAN, INC. 



22 



^mtxMk ^mman. 



[January io, 1874. 




BASBOW IN rUBNESS, LANCASHIBE, ENOLANO. 

The enormous development of the iron trade, which has 
taken place in the last twenty years, has been as noticeable 
in England as in this country. In this time the whole dis- 
trict of Middlesbrough has come into existence as an iron 
field; the works in the neighborhood of Glasgow have been 
increased with astonishing rapidity ; and on the west coast 
of Lancashire, a new town has lately sprung up, which, 
from the extent and quality of its production, is as remark- 
able as either of the other industrial centers. 

The Cumberland iron ores, which abound in the neighbor- 
hood of Barrow, had been but little worked previously to 
the establishment of Mr. Bessemer's system ; but they are 
now found to be th.-; mineral particularly adapted for the 
production of Besse- 
mer metal, or " low 
steel," as it is some- 
times called. This 
fact, and the enter- 
prise of many local 
manufacturers, aided 
by the capital of two 
territorial magnates, 
have created a town, 
which, in 1847, had a 
population of 825, 
which commenced its 
corporate existence 
only in 1867, and now 
has 30,000 inhabi- 
tants and produces 
5,000 tuns of metal, 
chiefly bteel, weekly. 
On the opposite page 
we give a birdseye 
view of ihis inteftst- 
ing and important 
town. 

In 1864, Mr. James 
Ramsden, manager 
and Secretary of ihe 
Furness Railway 
Company, projected 
and formed the Bar- 
row Steel Company, 

which erected large works for the purpose of converting 
the produce of those furnaces into Bessemer steel, and then 
manufacturing the valuable material into rails, axles, tyres, 
and the other hundred forms in which Bessemer steel is now 
used. It very soon after became apparent that the two ope- 
rations of smelting the ore and converting it into steel were 
so nearly allied in interest as well as in locality that an amal- 
gamation was proposed between these works and those 
owned by Messrs. Schneider and Hannay, and was effected 
in 1866 under the title of The Barrow Hematite Steel Com- 
pany (LimiteJ). The Duke of Devonshire became chairman, 
and Mr. Ranisden managing director, and it was virtually 
only an offshoot of the original enterprise of the railway 
company. They now possess twelve blast furnaces com- 
plete, and in counectiou with these one of the largest Besse- 
mer steel works in the world. These twelve furnaces stand 
close to the sea shore, being arranged in one straight line, 
but forming two groups of different 
sizes. The slag is tilted direct into 
the .sea, and has already given a large 
increase of^ftud on the sea side, upon 
which whole series of stores, work- 
shops, and otii^'' accessory buildings, 
have been erected. For the present 
weekly production, the quantities of 
10,000 tuns of ore and limestone and 
about 5,000 tuns oi coke are needed. 
What would poor Dud Dudley (asks 
the Practical Magazine, from which 
we extract the engravings), who first 
introduced the use of coal for smelt- 
ing purposes into England, have said 
to this, whf J, scarcely more than 200 
years ago, he writes complainingly : 
" Some of the now going Furnaces 
wi*,h Charcole do make two or three 
Tun of Pigg or cast iron in 24 hours, 
. , , which quantity of cast iron, 
with pit cole and Sea cole at one Fur- 
nace I desire not but am contented 
with half the proportion !" 

The Barrow steel works, shown iu 
ourFig. 1, are the largest Bessemer 
steel works in Great Britain ; and the 

company own several productive mines. It is believed that 
their profit in 1872 was not much under |3, 750,000. 

At the time Mr. Ramsden was first mooting the idea of 
tho steel works, his mind was engaged also en an undertak- 
ing of but little less magnitude and utility, namely, the for- 
mation of such docks as should make Barrow altogether un- 
rivalled as a seaport town on the large seaboard between 
Liverpool and the Clyde. The construction of two large 
docks was commenced in 1864. They were formed simply 
by inclosing the channel separating the town from Barrow 
Island by an extensive quay, forming the dock wall on the 
main laud side. The cost of actual formation was, owing to 
the natural facilities of the site, only $1,000,000. All theee 
enterprises had given an immense impetus to the growth of 
the town. Private enterprise has not been slow in utilizing 
the advantages of the new docks. There is a line of ocean 
steamships from Barrow to Montreal, and another between 



Barrow and Rotterdam. Timber is imported at the rate of 
one hundred cargoes annually. 

The Devonshire dock is thirty acres in extent, the Buc- 
cleugh dock tliirty -three, and outside of this latter there is 
a splendid timber pond. The entrances are sixty feet in 
width, and the depth of water maintained twenty-two feet. 
The atone quays are one and a half miles in extent ; the 
wharves adjoining, one hundred acres, while there are at 
least ten miles of railway sidings. Cranes and capstans 
worked by hydraulic power were supplied by Sir William 
Armstrong, and the original warehouses, having a floor area 
of 17,000 square yards, have more recently been augment- 
ed by the erection of a gigantic warehouse by the side of 
the Devonshire dock, divided into two blocks, each block 



Fig. l.-BAEROW HEMATITE STEEL WOEKS. 

five stories in bight, and each possessing a floor area of 5,000 
square yards, the two being separated by a glass-covered 
transit shed. 

It was thought that some employment should be afforded 
to the numbers of women and children who congregated idly 
and uselessly in a town where employment had only been 
provided for the male members of the community. With a 
view of opening another branch of industry, Mr. Ramsden, 
towards the close of 1869, matured plans for the Barrow 
Flax and Jute Company (see Fig. 3), having for its object 
the erection of works at Barrow for the purpose of spinning 
and weaving ttax and jute, and the manufacture of coarse 
cloths, sacking, bagging, wrapperings, etc. The scheme was 
soon successful, and at present the mills, employing some 
fifteen hundred hands, form one of the most conspicuous ar- 
chitectural ornaments of the town. Business reacts upon 
business, one trade upon another, and the establishment of 



ving dock is now in process of completion, which will afford, 
the company the means of making repairs in a more sub- 
stantial manner than was hitherto possible. These works 
already employ more than two thousand hands, and will, 
when in full movement, demand at least six or seven thou 
sand men. The company have already contracted with tht 
Barrow-in-Furness Ocean Steamship Company for six first 
class steamers, each of which will be about 400 feet in 
length, of 4,000 tuns burthen, and 500 horse power. They 
are also building five steamships for the Ducal line of steam- 
ers trading to India, Ceylon, and the East generally, the in- 
auguration of which line has taken place so recently and so 
successfully. These vessels will be about 380 feet long, 38 
feet beam, and 26 feet depth of hold, 500 horse power, and 

4,000 tuns burthen. 

:. Corn mills, rolling 

stock factories, rail- 
way shops, newspa- 
per offices, theatres, 
bath houses, a yacht 
club, and other indi- 
cations of rapidly in- 
creasing population 
and public spirit, 
have followed. The 
public baths were 
built by Mr Rams- 
den at his own ex- 
pense, and presented 
to the town. 

A stroll through 
the works and streets 
of Barrow gives one 
as true a picture as 
may be of a teeming 
hive of modern in- 
dustry. " Not ' arms 
and the man,' but 
tools and the man, is 
the true epic of mo- 
dern times!" says 
Mr. Carlyle ; and here 
we have the very nui 
scry of tooldom. Tall 
chimneys all around 
us, with their clouds of black, dense^jpioke ; huge furnaces 
pouring out by day and night their wealth of fiery molten 
iron ; the heavy thud of the steam hammer ; the sharp, ring- 
ing clangor of conflicting metals ; the perpetual puffing and 
whistling of the locomotives, and the rattling of the rail- 
way wagons laden with hematite and coal. These, and more 
than these, tell us something of the power and the achieve- 
ments of the Age of Iron. 




Fig. 2.-BARR0W FLAX AND JUTE MILLS. 

this manufactory has now a very beneficial -sffect upon the 
commercial interests of the port. The company have for 
some time regularly imported their own jute direct from In- 
dia, and are about to establish a regular service from Calcut- 
ta. Dundee must look to it, or it will needs have to take 
ashes with its sackcloth. 

The year in which the jute mills were regularly opened for 
business also saw the establishment of another large indus- 
try, scarcely inferior to the steel works in outlay or ambition. 
This was the Barrow in-Furness Iron Shipbuilding Compa- 
ny ; and in this, as in ail the other enterprises, Mr. Rams- 
den was the leading and directing spirit. The company se- 
cured a large tract of land on Old Barrow Island, admirably 
adapted for launching purposes ; while on the Devonshire 
dock side, the site was immediately connected with the rail- 
way system. There is here accommodation for the construc- 
tion of from twelve to fifteen vessels at one time. A gra- 



A Netv Exploration' or the Libyan Desert. 

T"wo baggage wagons recently passed through Leipsic en 
route to Trieste, the enormous hight and unusual appear- 
ance of which attracted general attention. They were des- 
tined for the expedition which has just begun the arduous 
labor of exploring the great Libyan desert. Among other 
odd fittings, the two vehicles carried some five hundred emp- 
ty iron boxes, intended for water tanks. Each vessel is 
enameled inside and has a ca; acity of 
about fourteen gallons, so that a sup- 
ply can be transported, sufficient to ren- 
der the travelers independent of the 
casual finding of wells or springs. 

The Viceroy of Egypt, it is under- 
stood, is to defray the expense of the 
expedition, and this in addition to the 
large sums, amounting to some $500,- 
000 yearly, which he has given for some 
time past to aid the labors of Sir Samuel 
Bater, the German traveler Schwein- 
f urth, and the zdologist Hoekel. As to 
results, it is probable that our geogra- 
phical knowledge of the eastern portion 
of the Desert of Sahara will be mate- 
rially increased, and that the character- 
istics of an untraveled portion of the 
globe, as large as the whole of central 
Europe, will be made known. 

The party left Egypt during the be- 
ginning of December, starting for Ta- 
rafieh. The objective point is Koufra, 
in the center of the ilesert, which, it is 
expected, will be reached by the last of 
January. 



Preserving Brlckivork. 

The exclusion of damp from brickwork has long been an 
important problem with builders. It is stated that one of till 
most effective methods of accomplishing this object is the 
following : Three quarters of a pound of mottled soap are 
dissolved in one gallon of boiling water, and the hot solu- 
tion spread steadily with a flat brush over the outer surface 
of the brickwork, care being taken that it does not lather ; 
this is allowed to dry for twenty-four hours, when a solution, 
formed of a quarter of a pound of alum dissolved in two 
gallons of water, is applied in a similar manner over the 
: coating of soap. The soap and alum form an insoluble var- 
nish, which the rain is unable to penetrate, and this cause of 
dampness is thus said to be effectually removed. The ope 
ration should be performed in dry settled weather. 

Another method is to use eight parts of linseed oil and one 
part of sulphur, heated together to 878°, in an iron vessel. 
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THE NEW EXPLORATION OF THE AMAZON BIVEB, 
BY PEOiESSOR OETON.— OVER THE ANDES. 



ROUTES FROM THE AMAZONS TO THE PACIFIC. 

Three routes are open to the traveler from theMaranon to 
the Pacific: 1st. Up the Huallaga to Tingo Maria, a canoe 
voyage of a month or more, thence to Lima by mule lid Hu- 
aniies and Cerro de Pasco. 2d. Up the Huallaga from Yuri- 
maguas to Chasuta by canoe, eiglit days, thence by mule to 
Moyobamba liu Tarapoto, one week. 3d. From Yurimaguas 
by canoe up the Parana-pura to Balsa Puerto, one week, 
thence on fooi through the forest to Moyobamba, six days. 
From Moyobamba to C'ajamorca, via Chachapoyas, is a mule 
ride of twelve days ; and a railway, nearly finished, conies 
up from the coast within one day of Cajamorca. The time 
here given is that of actual travel, but the delays in procur- 
ing canoe?, peons, and mules more than double it. 

We cho.se the Balsa Puerto route. Whichever route the 
traveller takes, he wisl-es he had taken another. We left 
Yurimaguas in a long canoe with five Indians, providing 
them with salt fish, plantains, and chicha, and ourselves 
with more civilized food, for a six days' journey. Descend- 
ing the Huallaga a short distance, we turned up the Parana- 
pura, one of its main affluents. The first day we had a 
comedy whicii might have been a tragedy. Our old "pope- 
ro " or steersman fell overboard, dead drunk; another In- 
dian tumbled out twice for the same reason, and a third 
dropped down into a heap in the canoe. A cold bath and a 
long sleep brought them to, and we had for the rest of the 
voyage an efficient crew. 

A POLAR EXREDITION AT THE EQUATOR. 

Paldles were of no use on the rapid Parana-pura, our In- 
dians — four in front and the comical genius behind — poling 
the whole distance; and every night we camped on the 
sandy beaches, called "plaias," under palm booths. A few 
pueblo3 break the solitude of this river. At Lemin is the 
spacious residence of Mons. Jules Juan, built of chonta 
slats and surrounded with a great variety of tropical fruit 
trees. Here, too, on the edge of the forest; we found another 
Frenchman, who amuses himself in tracing correspondences 
between the Quichua and Sanscrit languages. He is the au- 
thor of Ameriqae Equatorialc, published in Paris, in which 
he styles himself "Don Enrique Vte. Ouffroy de Thoron, 
Ingeiiicur, Emir du Lihan par acclamation genero.le en 1840, 
Ancicn Commnnddtit ou Chef da Maronites, et C'hef d'Etat, 
Major Generals del'artnee lurco-Maronite sous le Qrand Vi- 
zier Izzet Mahomet Pacha, Vice Rm'. de Syrie et d'Egypte." 

Ascending the tributary, Cachiyiicu, we passed two large 
distilleries, provided with the finest apparatus we have seen 
in the country. On the sugar mills we saw the well known 
names of " Mirelees, Tait & Watson, New York." Wear- 
rived at Balsa Puerta, six days from Yurimaguas. This lit- 
tle village of four hundred Indians, dwelling in nailless bam- 
boo huts, that went up without the sound of a hammer, is 
the chief port of Mayobamba. It manufactures nothing, 
and the state of society is expressed in fandangos by night 
and in street fights by day. During our stay, ten of the 
chief men eat down before forty-seven bottles of porter,' and 
,'oon after we saw the drunken governor, Antonio Rios, 
knocked down twice before his own door. With such an 
official to aid us in obtaining feons to carry our baggage to 
^loyobamba, we were detained five days. The second day 
out, one of the Indians dropped his load and decamped, and 
t wo others afterward followed suit. 

A TRAMP THROUGH THE FOREST'. 

Procuring others, we continued our toilsome journey ou 
foot, picking our way through the thick forest, climbing over 
precipitous mountains, and wading across the furious Cachi- 
yacu and its tributaries seventy-five times. The road, not- 
withstanding the expenditure of $200,000 upon it, is nothing 
but a foot patii. and after a rain impassable ; but it is the 
paradise of the botanist and entomologist. The geologist 
also finds employment, for he crosses the lofty Cerro de Icu- 
to, consisting of saliferous red sandstone ; while the streams 
bring down from some unknown source fragments of fossil- 
iferous limesione, containing ammonites, brachiopods, etc. 
Tne sandstone appears to underlie immediately the Amazo 
nian clay formation. 

Nineteen days from Yurimaguas, we reached the city of 
Moyobamba. The situation of this city is surprisingly fine, 
built oil an isolated plateau that stands in the midst of a 
luxuriant plain, through which winds the turbid Mayo, and 
around which rise picturesque mountains — the worthy be- 
ginnings of the Andes. With an altitude above the sea of 
2,.50O feet, and a mean annual temperature of 77°, the cli- 
mate is delightful. Nature is so prodigal that anybody can get 
a living — except physicians. The oranges of Moyobamba 
are equal to the best Guayaquilian ; while the coffee and ca- 
cao are praised in Lin;a. The ordinary ills, all due to im- 
prudence, are intermittent fever, erysipelas, and worms. 
The only case of drunkenness we have seen was that of a 
prie.=t. We visittd two mineral springs in the vicinity. One 
is a hot spring, slightly ferruginous, the temperature of 
which we found to be 106°, that of the air being 75°. On 
the slope of the Cerro, about three miles from the city, is a 
copious sulphur spring, forming a little lake thirty feet in 
diameter, with a temperature or b4°. Were this brought 
down to the city, and respectable roads made to Huallaga 
and to the coast, Moyobamba would become the Saratoga of 
the south. At present, the city is poorly supplied with wa- 
ter, all coming from a few feeble springs at the foot of the 
plateau. It is a novel sight to see the long procession of 
women, who are the water carriers of the city, descending 
aud ascending the deep barrancas at eventide, with pitchers 



on their heads, while the young Lotharios lie in wait to make 
love to their Rebeccas. 

Transportation to and from the city is difficult beyond de- 
scription. Nearly all exports and imports come from or go 
to the east ; and everything must be carried on the backs of 
Indians over the horrible Balsa Puerto road and in canoes on 
the Parana-pura. The Indians do not care for money ; so 
that when a traveler or merchant wishes peons, he notifies 
the governor, through the sub prefect, who orders the police 
to seize such as they can find and compel them to bear the 
burdens. The route to the coast fi'a Chachapoyas and Caxa 
marca is traveled by mules, but these are diiflculc to hire. 
There are no duties on foreign goods entering Peru by the 
Amazons ; but the freight is enormous, the loss on liquors 
being two hundred per cent and on other goods twenty- five. 
A box of flour front the United States weighing 80 lbs. sells 
for twenty-two soles, or thirty cents a pound ; while a roll of 
bread weighing three ounces costs ten cents. English but- 
ter is worth one dollar a pound ; Colgate's soap, of which 
6,000 lbs. are used annually, brings 50 cents a pound , and 
iron, of which 500 lbs. are sold yearly, sells from twenty to 
forty cents a pound. Beef comes from Chachapoyas, and is 
sold for ten cents ; cattle are kept in the surrounding cha- 
caras, but neither for beef nor Ciilk, but for the pleasure of 
owning them. A few sheep are raised, but solely for meat, 
not for wool. Of home productions, pork is worth twenty 
cents ; lardj thirty cents ; coffee, $2 an arroba ; tiles, $50 a 
thousand-; brown sugar (" chaucaca "), five cents, refined, 
twenty-five. There is not a plow in the whole province ; 
but almost everything that is planted yields beautifully in 
three months. August is the usual time for planting. Cof- 
fee, cacao, rice, maize, mani (peanuts), oranges, pine apples, 
bananas, and sugar cane are grown, but only for home con 
sumption. Grapes (a small black kind), sarsaparilla, vanilla, 
rubber, and copal, grow spontaneously, but are not gathered. 
Abundance of fine timber (especially cedar and " moyna ") 
covers the slopes of the cerras, with plenty of water power 
at hand ; but there is neither a saw mill nor a chimney west 
of Iquitos. The Moyabambinos, 9.000 in number, are con- 
tent to dwell in mud hovels, tiled or thatched. Boards are 
cut out with Collins' axes, 10,000 of which are sold annual- 
ly ; the only fault found with them (by the merchants) is 
that they are too good and last too long. The value of a 
day's work, from six to six, is twenty cents and food, or $5 
a month. There are seven foreign merchants in Moyobamba, 
of whom Mr. Sisly, the chief, has sold as much as $40,000 
worth of goods in eight months. Trade at present is very 
dull, as the hat business has declined. 

The Department of Loreto, of which Moyobamba is the 
capital, stretches from the eastern Cordillera to Tabatinga, 
and has a population of 60,000. The main villages west of 
the Huallaga are Tarapoto (8,000), Lamas (6,000), Chasuta 
(1,500), and Jeveros (1,000). The main exports are straw hats, 
tucuyo (coarse cotton cloth), salt, aguardente, tobacco, beans, 
coffee, and limestone. The tucuyo is made in Tarapoto for 
the Indians solely ; and an imitation is now manufactured in 
England, which sells at the same price (twenty cents) and is 
preferred by the natives. It takes six days to spin one 
pound of cotton thread, and eight days to weave one yard of 
tucuyo. The principal salt mines are at Callana-yacu, near 
Chasuta, Pillnana, and Cachi yacu, near Balsa Puerto. They 
are situated in red sandstone, along with gypsum, and sup- 
ply the whole Maraiion region. Aguardente is made wher- 
ever the sugar cane grows. The best tobacco comes from 
Jeveros ; and limestone boulders from up the HualUga are 
shipped from Yurimaguas at $40 a tun. 

MOYOBAMBA AND THE MANUFACTURE OF STRAW HATS. 

But the great business of Moyobamba and the surrounding 
villages is the manufacture of "straw" hats. These are 
made of the same material as the so-called Panama hats 
of Ecuador and New Grenada. It is the undeveloped leaf of 
the " bombonaje " {carludozica palmata of science), which is 
a screw pine rather than a palm. The trunk of this plant is 
only a yard in hight, but the leaf stalks are two yards in 
length. The bark of these leaf stalks is woven into baskets, 
and the expanded leaves are used for thatching. It is the 
leaf before it has opened that is prepared for the manufac- 
ture of hats. It then consists of a bundle of plaits about 
two feet long and one inch in diameter. The green outside 
of this " cogollo " or bunch is stripped off ; and then by an 
instrument called a " picadera,' resembling a pair of com- 
passes, with legs set half an inch or less apart, according to 
the fineness of the straw required, the leaflets are made 
into strips of uniform size with parallel sides. The cogollo 
is then boiled to toughen the flber, and hung up in the sun 
to dry and whiten, when the leaflets run up into cordlike 
strands, which are then ready for use. The longest straw 
which can be procured from the bombonaje is twenty seven 
and a half inches. It takes sixteen cagollos for an ordinary 
hat, and twenty-four for the finest ; and a single hat is 
plaited in from four days to as many months, according to 
texture. We saw a fragment of one begun which, if fin- 
ished, would bring $500 in Lima. Fortunes have been made 
in the hat trade; but a change of fashion in Brazil, Europe, 
aud the United States has reduced the number exported 
from 100,000 to 50,000, and the price from $40 a dozen to 
$15. 

But Moyobamba is as famous for its execrable roads as for 
its hats. The traveller who survives the journey from 
Moyobamba to the Amazons or the Pacific will remember 
ihe road longer than the city. Three regions intervene be- 
tween the Great River and the Great Ocean : the Montaiia, 
extending from the Huallaga to Chachapoyas ; the agricul- 
tural valley of the Upper Maranon ; and the mining district 
between the western coidillera and the coast. The loiver 



part of the Montana is covered with a rich forest, but 
from Moyobamba westward the road, or rather mule path, 
for the most part winds over boggy valleys, bleak paramos, 
and barren mountains. The distance from Moyobamba to 
Chachapoyas is forty leagues ; for one hundred miles of 
which on a stretch, there is not an inhabitant, so that the tra- 
veler must carry bedding and provisions and sleep in cheer- 
less tambos. 

CROSSING THE CORDILLERAS. 

The highest point on the road is the Puna Piscognailuni 
(meaning " the place where the birds die "), ri.-'ing 11,0 'O feet 
above the sea. Geologically, it consists mainly of black 
slate, in which we discovered hosts of ammonites. It is this 
range which divides the wafers of the Upper Maraiion from 
the affluents of the Huallaga, and which, meeting the more 
westerly sierra, forms the terrible cataracts above the Pongo 
de Manseriche. 

Ascending and descending many a rocky staircase and 
winding through a deep and picturesque ravine beside the 
rushing Ventilla, and between towering treeless mountains 
of red sandstone, the weary traveller suddenly and as grate- 
fully finds himself in the city of Chachapoyas, of which 1 

will speak in my next. James Orto.n. 

■»-••>-> ■ 

Improvement In Diving Apparatus. 

An interesting series of experiments has lieen carried out 
in the Med way, off Chatham dockyard, by the officers and 
men of the Royal Engineers, under the direction of Major 
E. D. Malcolm, the head of the torpedo department of the 
School of Military Engineering for thn) purpose of testing the 
merits of an invention by Mr. Maudlin V inter, for enabling 
divers, when employed at any depth, to hold conversation 
with those at the surface of the water. Hitherto an insu- 
perable difficulty has been experienced by divers, in being 
unable to communicate verbally with the attendants above, 
the principle usually adopted by divers when carrying on 
their operations being to give preconcerted signals by so 
many pulls on a single line. This, however, according to 
Engineering, appears to have at length been overcome by Mr. 
Vinter in the invention submitted by him to the (xovcrnment. 
In the trials just completed in Chatham Harbor, Corporal 
Falconer, an experienced diver of the Royal Engineers, 
equipped in the Siebe and Gorman improved diving appara- 
tus (which has gained the prize medal at Vienna), made the 
descent ; and during the whole time he was under water was 
enabled, by means of the new apparatus, to converse freely 
with those above, every word spoken by him being distinctly 
heard and understood. Mr. Gorman, who was present dur- 
ing the experimental trials, stated that the invention would 
be further improved upon so as to facilitate its use in all 
diving operations connected with harbor works, and for lay- 
ing etone blocks, etc., in connection with subaqueous opera- 
tions. The apparatus can, it is stated, be easily applied to 
any description of diving dress. The value of the invention 
will be readily understood and appreciated by every one in- 
terested in the science of diving, from the simple fact of the 
great confidence a diver will gain from being, in his isola- 
ted position, enabled to speak directly to those in whose 
handsliislife, for the timebeing, is lite-ally placed. 

TlIgbman'H Sand Blast. 

Some new and interesting applications of this invention 
were lately described at a meeting of the students of the 
Polytechnic College, Philadelphia, Pa : 

Samples of raised lettering on marble, also of ground un- 
colored and of stained glass ornamented by the process were 
exhibited. Samples of thick plate glass, perforated by the sand 
blast with well defined holes i inch in diameter, were shown. 
The holes for the axles of the glass plates of electrical ma- 
chines can be safely cut in this way. 

The lettering of the block of marble had been done by first 
grinding and polishing one of its surfaces, attaching the 
stencils (letters of the size and shape required cut out of 
plate metal), and then blowing sand, by means of a jet of 
steam, on the surface, until, where unprotected by the sten- 
cils, it is cut away to the required depth, leaving the letters 
in bold relief. The stone to be cut is placed upon a smah 
struck, and then removed backward and forward upon a 
horizontal table, directly under the nozzle through which 
the sand is blown. The nozzle, which stands vertically over 
the table, has the pipe for the sand, entering the upper end, 
passing in the line of its axis, towards its lower opening. 
The pipe from the steam boiler enters through the side of 
the nozzle near its upper end, so that, when in operation, 
steam surrounds ihe tube through which the sand runs. 
The latter is connected by a rubber pipe , with a box of sand 
set about it. The machine is in operation daily at the stone 
yard of Messrs. Struthers & Son, who are cutting by the sand 
blast the sculptured design on the blocks of Cleveland stone 
for the walls of the grand staircase leading from the entrance 
hall of the new building for the Philadelphia Academy of 
Fine Arts, now erecting on Broad street. The design on each 
stone is about 20 inches by 10 inches, representing foliage, and 
is cut to the depth of five eighths of an inch in ten minutes. 
When cutting glass, the sand is compelled by a current 
of air from a reservoir, kept under pressure by a small 
blowing engine. In such a case, the stencils need not be 
of metal. Rubber, and even thin muslin, will protect the 
glass. 

»-<«>-a^ 

Electrical Gas Regulator. — Mr P. Munzinger, gas en- 
gineer of the Pascal Iron Works, Philadelphia, Pa, has 
devised a system whereby the flow of gas from the works in- 
to the mains can be regulated and controlled automatically 
by establishing electrical connections between any point 
of the gas main and the works where the gas is manufact- 
ured. 
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DECISIONS OF THE COUETS. 



United States Circuit Court— District of ITIassacliu- 
setts. 

IIKSJAMIN J. GREELEY, COMPLAINANT IN EQUITY. 

Ill the'jnatte)' of Benjamin J. Gre-let/,foi- patent/or lyLPROYEHRi^T in Sus- 
PENPER Straps.— Decided December U, 187S. 

In two devices— Rach being a combined button hole and link— where the 
same elements, in the same relatione, enter into the same combination, and 
operate m the same way separately, and as a combined device, the devices 
are the same, 

Wliere the opening for receiving the button in each device was lonirer 
than the (liumeter of the button, the fact that in one the opening was 
elongated In a direction at right anples wltl: the link, and in the other In a 
direction parallel with the link, was beld to be a mere structural change. 

Structural chmges of form and proportion, ulthousli they Im rove the 
operati(,n and produce a much better result, vet one of tuc mme kuifi, are 
only dlllerent and better forms of em bodying the eaiue ideiL,and Illustrate 
the ditt'erence between mechanicalHls 111 and inventive geQiu^. 

Shepley, J.: 

Ttiis ts an application for a patent for in alleged improvement In suspender 
straps. The application was tiled In the Patent Office September 13,1869, 
with two claims, which were rejected. On December 16 they were with- 
drawn and two others presented In lieu of them, ihese were rejected and 
withdrawn, and on the 2Sd of February, 1870. the present clalmK were pre- 
sented. ThesL' claims were reiected by th*^ Examiner February 28, and, on 
appeal, hy the B!)ard of Examiners April 27, and by the Commissioner on 
appeal from the Hoard, September 17, 1870, and by the Supreme Court of 
the District of Columbia, on appeal from the Commissioner Mav S, 1871. 

The bill In equity In thts c^ise Is filed u nder the provisions of the fifty-sec- 
ond Hcction of the act of Julv 8, 1870, and Is virtually an appeal from the 
decree of the S'apremi! Court" of the District of Columbia rejecting the ap- 
plication for the patent. * 

The English patent of E. A. Brooman, granted In 1861, was cited In the 
references on the record. * 

The device of Greeley has, first, a link for attachment to the web ; second, 
an enlarged bodv of the device for the insertion of the button ; third, the 
loop at the bottom far retaining the buti on. Each one of these s'tiids In 
the same relation to the others and performs thesamefunctlon In Greeley's 
as In Brooman's device. 'Wie same elements enter In the same relations 
into thesarae combination, and they operate In the same way, separately, 
and nK a combined device. * 

The Court held that the dltlerences between the two devices are merelv 
striictunil changes. Such structural changes of form and proportion, al- 
tliout;h they Improve the operation without changing the mode of opera- 
tion, and produce a much better result, but one 01 the same kind, are only 
dltfereat and betterforme of embodying the same Idea, and Illustrate the 
dlfleieuce between mechanical skilland Inventive genius. 

As compared with Brooman's mvetitlon, the complainant's device as a 
comhined device Is not a novel one, but possesses the same elements op- 
erar nir In the same way to produce the same result, and Is not patentable. 

Bill dismissed. 
[J. E .Maynadier, for complainant. 
Jfanits i'. Hopkins, for Commissioner of Patents. j 



NEW BOOKS AND PUBLICATIONS. 

TuE Workshop for December contains a continuation of the paper on 
the " Vienna Exhibition In Connectign with Art Industry." There are a 
number of fine wo5d engravings, of original designs In silver ware, fresco- 
ing, etc., together with hints and short paragraphs useful to the decorative 
artist. This magazine deserves much praise lor Its excellent typograpliy 
and the constant variety of beautiful representations of the best produc- 
tions of European industrial artists which It sets before Its readers. Eacli 
number contains a large sheet of working drawings, from which many of 
the hansomest designs may be reproduced. Published by E. Stelger, Nos. 22 
and 24 Frankfort street. New York. Subscription price, $5.40 per year. 

FrBiFTiNG Middlings Is a subject which Is now attracting consider- 
able attention among millers In this country. Mr. Allen, an acting assist- 
ant examiner In the Patent Office, has published a small book, giving 
photo engravings, and the claims of existing United States patents a:id a 
brief digest of some foreign patents. Price |25. Address all communica- 
tions to DeWltt C. Allen, Room 97. Patent Office. Washington. D.C. 



Indentions Patented In England hj Americans, 

[Compiled from the Commissioners of Patents' Journal.] 
From November 23 to December 8, 1873, Inclusive. 
Finishing Felts.— J. F. Greene, Brooklyn, N. Y. 
Flash Light Signal.— Rev. J. C. Nobles, Elmlra, X. Y.. etal. 
Forming Pipe Couplings.- M. Blakey, Etna, Pa. 
ti RINDING Cyi^ikders, ETC.— J. M. Poolc, Wllmliigton, Del. 
iloKsE Collar.— J. ileywood, Michigan. 
Hn.LiNG Mill.— v. Winters, Dayton, Ohio, e^ «/. 
La^vn Mower.— W. Sellers, Haverhill, Mass. 
Men's Drawers.-J. J. Fltz Patrick, Philadelphia, Pa. 
PiiEsERVJNG Wood.— C. P. N.Weatherby (of New York eltyj, London, Kng. 
PniNTiNG t'RESS.- J. T. Ashlcy, Brooklyn, N. Y. 
Prini'ino Press Feed.— J. T. Ashley. Brooklyn, N'. Y. 
KOLLiNG .Maciiiniirt.— J. J. WlUlams, Pittsburgh, Pa. 
Ship's armor.— J. T. Parlour (of Brooklyn, N. Y.), Lonilon, Kuglauil. 
Stitching Books.- K. L>, Averell, New York city. 

Htrktchinq Hat Tips.- J. Sheldon (of N. Y.clty), Edgley, Cheshire, Eng. 
Tucker.- £. Bouillon, New Orleans, La. 
Weldin* Ikon, etc —J. Popping, New York city. 



Value of Patents, 

AND HOW TO OBTAIN THEM. 




Practical Hinjsj IflTentors. 

ROBABLiV no Investment of a small sum of money brings a 
greaterreturn than the expense incurred in obtaining a patent 
/ even when the Invention is but a small one. Larger inventions 
are found to pay correspondingly well. The names of Blanchard, 
Morse, Blgelow, Colt, Ericsson, Howe, McCormick, Hoe, and 
others, who have amassed Immense fortunes from their Inven- 
tions, are well known. And there are thousands of others who 
have realized large sums from their patents. 

More than Fifty Thousand inventors have availed themselves 
of the services of Munn »& Co. during the TWENTY-SIX years 
they have acted as solicitors and Publishers of the Scientific American 
They stand at the head In this class of business; and their large corps 
of assistants, mostly selected from the ranks of the Patent Office : men ca 
pable of rendering the best service to the inventor, from the experience 
practically obtained whiie examiners In the Patent Office : enablesMuNN & 
Co. to do everything appertaining to patents better and cheaper than 
any other reliable agency. 

TTiTW TO /i/i M ^**'^ '^ thecloslnglnquiry in 

nUW ±\J '35^ ^" ^~ nearly every letter,descrlblng 

OB TAIN C\^£l/u£/2tMj^ ^^^^ Invention which comes 
K,.^ m^%,y%^/MW%^M/^^ ^^ j,j^j^ office, \posimt an- 
swer can only bs had by presenting a complete application for a patent to 
the Commissioner of Patents. An application consists of a Model, Draw- 
ing, PetltlOD, Oath, and full Specification. Various official rules and for- 
malities must also be observed. The efl orts of the inventor to do all this 
business himself are generally without success. After great perplexity and 
delay, he Is usually glad to seek the aid of persons experienced In patent 
business, andhave all the work done over again. The best plan Is to solicit 
proper advice at the beginning. If the parties consulted are honorable men, 
the Inventor may safelyconflde his Ideas to them, they will advise whether 
the Improvement Is probably patentable, and will give him all the directions 
needful to protect his rights. 

How Can I Best Secure my Invention ? 
This is an inquiry which onelnventornatarally asks another, who has bad 
some experience in obtaining patents. His answer generally is as foUowi- 
and correct 



Construct a neat model, not over a foot in any dimension— smaller If pos 
Bible— and send by express, prepaid, addressed to Mr nn & Co., 37 Park Row 
New York, together with a description of its operation and merits. On re- 
ceipt thereof, they will examine the invention carefully, and advise you as 
to ttB patentability, free of charge. Or, If you have not. time, or the means 
at band, to construct a model, make as good a pen and ink sketch of the 
Improvement as possible and send by mall. An answer as to the prospect 
of a patent will be received, usaally. by return of mall. It Is sometimes 
best to have a search made at the Patent Office. Sacb a measure often saves 
the cost of an application for a patent. 

£*relinilnary Examination. 

In order to have such search, maKe one a written description of the Inven - 
tion. In your own words, and a pencil, or pen and ink, sketch. Send tbeso 
with the fee of $5, by mall, addreec^d to Munn & Co., 37 Park Kow, and In 
due time you will receive an acknowledgment thereof , followed by a writ 
ten report In regard to the patentability of your Improvement. This special 
search Is made with great care, among the models and patents at Washing- 
ton, to ascertain whether the Improvement presented Is patentable. 
Rejected Cases. 

Rejected cases, or defective papers, remodeled for parties who have made 
applications for themselves, or through other agents. Terms moderate. 
Address Munn & Co., stating particulars. 

Caveats. 

Persons desiring to file a caveat can have the papers prepared In the short, 
est time, by sending a sketch and description of the Invention. The Govern 
ment fee for a caveat Is |10. A pamphlet of advice regarding applications 
for patents and caveats Is furnished gratis, on application by mall. Address 
Munn & Co., 37 Park Row, New York. 

Trademarks. 

Any person or firm domiciled In the United States, or any firm or corpora- 
tion residing In any foreign country where similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro- 
'tectlon. This Is very Important to manufacturers In this country, andequal- 
ly 80 t(i foreigners. For full particulars address Munn & Co. ,37 Park Row, 
New. York. 

To make an Application for a Patent. 

The applicant for a patent should furnish a model of bis Invention If sus- 
ceptible of one, although sometimes It may be dispensed with; or if the In- 
vention be A chemical production, he must funilsb samples of the Ingredi- 
ents of which his composition consists. These should be securely packed, 
the Inventor's name marked on them, and sent by express, prepaid. Small 
models, from a distance, can often be sent cheaper by mall. The safest 
way to remit money Is by a draft, or postal order, on New York, payable to 
the order of Munn & Co. Persons who live In remote parts of the country 
can usually purchase drafts from their merchants on their Kew York cor- 
respondents. 

Reissues. 

A reissue Is granted to the original patentee, bis heirs, or the assignees of 
the entire Interest, when, by reason of an Insufficient or defective specifica- 
tion, the original patent Is Invalid, provided the error has arisen from inad- 
vertence, accident, or mistake, without any fraudulent or deceptive Inten- 
tion. 

A patentee may, at his option, have In bis reissue a separate patent for 
each distinct part of the Invention comprehended In his original application 
by paying the required fee In each case, and complying with the other re- 
quirements of the law, as In original applications. Address Munn & Co. 
37 Park Kow, for full particulars. 

I>e8ign Patents. 

Foreign designers and manufacturers, who send goods to this country 
mp.y secure patents here upon their new patterns, and thus prevent others 
from fabricating or selling the same goods In this market. 

A patent for a design may be granted to any person, whether citizen or 
alien, for any new and original design for a manufacture, bust, statue, alto 
relievo, or bas relief ; any new and original design for the printing of wool- 
en, silk, cotton, or other fabrics; any new and original Impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked Into any article of manufacture. 

Design patents are equally as Important to citizens as to foreigners. For 
full particulars send for pamphlet to Munn & Co., 37 Park Row, New York, 
Foreign Patents. 

The population of Great Britain Is 31,000,000; of i'rance, 37,000,000: Bel- 
glum, 5,000,000 ; Austria, 36,000,000: Prussia, iO.OOfJ.OOU; and Russia. 70.000,000. 
Patents may be secured by American citizens In all of these countries. 
Now Is the time, while business Is dull at home, to take advantage cf these 
immense foreign fields. Mechanical Improvements of all kinds are always 
In demand In Europe. Tliere will never be a bettei time than the present 
to take patents abroad. We have reliable business connections with the 
principal capitals of Kurope. A large sliare of all the patents secured Id 
foreign countries by Americans are obtained throu.^h our Agency. Address 
Munn & Co., 37 Park Row, New York. Circulars with full Information oc 
foreign patents, furnished free. 

Value of Extended Patents. 

Did patentees realize tlie fact that tlielr Inventions are likely to be more 
productive of profit during the seven years of extension than the first full 
term for which their patents wore granted, we think more would avail thera 
SRlves of the extension privilege. Patents granted prior to 1861 may be ex- 
tended for seven years, for the benefit of the Inventor, or of his heirs In case 
of the decease of the former, by due application to the Patent Office, ninety 
days before the termination of the patent. The extended time Inures to 
the benefit of the Inventor, the assignees under the first term having no 
rights undertheextenslon, except by special agreement. The Government 
fee for an extension Is |lO0,and It Is necessary that good professional service 
be obtained to conduct the business before the Patent Office. Full Informa- 
tion as to extensions may be had by addressing Munn & Co., 37 Park Row. 

Copies of Patents. 

Persons desiring any patent Issued from 1836 to November 26, 1867, can be 
supplied with official copies at a reasonable cost, the price depending upon 
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Improved Extensible Bi'ace for Supporting Trenches. 

William Rellly, Newark, N. J.— This brace Is designed as a substitute for 
the wood braces now used to stay the banks of deep cuts for sewers and 
the like ; and It consists of a couple of strong screws screwed Into a cen- 
ter piece ft'om opposite directions, and having a large head, which are 
screwed In opposite directions against the sides of the bank so as to be 
acQusted, as to length, for ditches differing considerably la width. 



Improved Package lor Granulated Tobacco. 

Goldsborough Robinson, Louisville, Ky.— This invention relates to tlip 
material which Is employed to form wrappers for smoking tobacco, ami 
consists in the application of the leaves of corn sliueks for tliat purpose. 
Around the usual Jacket or packet In which the cut tobacco is plactd, a 
a series of leaves are wrapped spirally, the second binding the first and the 
third the second. They are folded over at the ends, provided with a tie 
ribbon, and then sealed at each end. The leaves of the corn shuck possess 
a water-repellent property and a flexibility which make titcm even prefera- 
ble to paper, foil or cotton. 

Improved GaN CoL-k, 

Eugene M. Morris, Baltimore, Md.— This invention relates to the gas cock 
which conjoins the meter and service pipe of a building, and con-Ists in 
novel means of Insuring a perfect drip of the water which remains after 
the gas Is shut off and which results from condensation of aqueous vapor. 
As soon as the valve Is closed In order to shut otf the gas, any liquid In the 
valve chamber Immediately descends through a tube Into tlie drip vessel, 
whence It can be drawn off at suitable Intervals by llie removal of the 
screw. By this device there Is no opportunity afforded, to tlie matters held 
In solution by water, to rematn In the valve chamber and make :i deposit 
which will work In between the tube and bottom, or for the water !ii the 
bottom of the valve chamber to freeze about the tube. 

Improved Plastering lUnchiue. 

Gustavus Stevens and James H. Watson, Tawas City, Mich.— Thla inven. 
tion relates to plastering the walls of buildings, and conslsls In a machine 
so constructed and organized as to lay on and spread the mortar at one 
operation, thereby greatly economizing time, doing the work unlformlj' 
well, and greatly lessening the ordinary cost. 

Improved Grain Cleniicr. 

■\VlllIam Houghton, Great Grimsby, Kugland.— The grain is supplied to u 
first separator sieve, which retains all stones or matters larger than tlie 
grain, whence It passes on to the second separator, wliieli removes loose 
dust and small seeds, both separators being mounted and operated from a 
crpnk. In the ordinary manner. The grain passing over the second separa- 
tor Is delivered through a chute Into a spout, whence It meets uu upwuril 
current of air, wlifch, pa<i8lng through It as It falls, removes any loose 
smutballs and other light Impurities before the grain enters the scourer. 
The air current carries the Impurities Into the upper e.\haust box, In whicli 
a curtain Is placed, together with a damper, which may be closed, more or 
less, as required, to cause the heavier particles to be deposited In a box, 
while only the very light dust is carried on to the fan. The grain being fed 
to the scourer Is subjected to the action of the beaters, whicli throw It off 
against the steel clothing of the cylinder, whereby the adherhig smut lo de- 
tached, the resulting dust being carried away by the air draft through the 
perforations In the cylinder to the fan by side passages. The grain gradu- 
ally passes down through the scourer to the bottom, whence It escapes by 
the exit, which carries it Into a second exhaust spout, where, as it falli^. It 
Is again subjected to a current of air, whereby the remaining impurities are 
separated and carried upward into a second exhaust box, In which the hea- 
vier particles, consisting principally of unsound grain, are deposited, the 
remainder passing on to the fan. There Is a spout through which the grain 
is passed directly into the exit when It Is desired only to separate and clean 
It without subjecting It to the action of the scourer, and a valvu which 
closes the passage to the scourer and opens said spout. 

Improved Machine for Riviug Sliin^Ics. 

Charles Shelmandlne, Jefferson, N. Y.— The object of this Invention Is to 
provide a machine by which shingle, stave, and heading bolts can be rap- 
Idly and economically rived Into blanks; and It consIst.s of two or more 
sets of movable knives or blades, a set of stationary ones, and a movable 
table, and operating devices for the table and the movable knives, all com- 
bined and arranged so that a bolt pu* on the table undiir the kiilves will be 
forced against the stationary knives and split on the sides to remove the 
spalt; thenasetof movable knives will move down and split the block 
Into two or more pieces ; and then the next set will operate In the same 
way, and complete the operation by successive actions, which are necessary 
In order thai the knives will not bind In the block, as they would If the 
wliolegang were forcedthrough It simultaneously, 

Improved Harvester Rake. 

Edward Lippoldt, Brighton, 111.— The mam features of the rake. Its form 
and manner of operatfon, do not difler from rakes already In u»e, ar.d the 
Invention applies exclusively to the rake arm, which Is made to f^weep over 
the apron of tlie machine In the usual inunner. Tlie coinnion rake ar:n is 
ordinarily so rigid that It Is very liable to be broken, and lliereby occasion 
trouble and delay. This dilllculty In remedioii by making It In two part.* 
and connectlngthe parts together by a hinge, a wing being attaetivd to one 
part. A spring bar bears against the wing, and a bow spring rests against a 
projection in the hinge. When the arm Is forced back by the strain upon It, 
It Is forced against the powerof the spring, and the back niotlon ceases 
when the spring becomes straightened, so tit at Its center strikes the s[)rlng 
bar. When the pressure against the arm ceases, the spring bar llirows it 
to Its normal position. 

Improved Hal'ety Pocket Attiicliiiieuc. 

Richard L. Russell, Brooklyn, N. Y., assignor to Joseph Vf . Kobhins, who 
may be addressed for Information concerning the purchase of rights, P. O 
Box 830, New York city.— This invention consists of a little spring-actuated* 
hook combined with thin plates of metal, havln<; a round notch In the edge 
BO that a watch chain, dropping Into the notch when the hook Is pushed 
back, win be confined In said notch by the hook when let go. The pUtes 
are adapted to be sewn or otherwise fastened to the pocket lid of a vest or 
other side pocket, so that the chain will naturally drop into the notch when 
the watch Is put In the pocket, and thus be secured. The watch cannot 
then be pulled out without attracting the notice of the owner. Any other 
object— say, a pocket book— maybe secured the same way by being attached 
to the chain. The device Is also useful for fastening the pantaloons pocket 
In connection with a short chain, the latter being connected to the panta- 
loons, by one end, at the top of the pocket, and the end with the button 
being fastened In the notch of the plate by the hook, said plate and liook 
being fastened In or on the lid of the pocket. A little projection of the 
hook rises up through or above the pocket lid sufliciently toapply the thumb 
or finger so as to push It hack readily when H Is desirable to reliMse the 
chain to get the watch or to open the pocket. 

Improved Fire Extinguishing Water X'ipe Attachment. 

Thomas Miller, New York city.— This invention conmsts in attaching 
climbing pins to the standing pipe of a building so as to nial^e it :iva liable 
for a fire escape. They may either be tapped directly Into the pipe, or Into 
collars, clamped on. 

Improved Refrigerator. 

Erastus S. Root, Providence, R. I.— This Invention is an Improvement in 
the class of domestic refrigerators In which tlie food cliambers are arranged 
around a central Ice or cooling chamber. The improvement consists in the 
construction of the cooler, to be placed within the oidiiiary rectangular 
tin lined box, and which has a central space provided with shelves and sur- 
rounded by a concentric chamber which is filled with small lumps of lee ■ 
This chamber Is partly surrounded at Its upper half by tlie other segmental 
concentric chambers, which are also filled with lumps of ice. Tne Inner 
chamber serves mainly to keep the central space cool, besides cooling with 
Its lower surface the outer box, while the upper segmental clKUii'iers are 
more especially designed to keep the box at the required temperature. 

Improved RaiHvay !3witch. 

William A. Sllngerland, New York city.— One pair of short tracks ha 
switch rails pivoted at one end, and frogs placed at the other ; and another 
pair of tracks has the switch rails at one end, and the frog rails at the other; 
while a third pair of tracks has switch rails at one end. and In turned frog 
rails at the other. These three switch rails are all pivoted on the same sta 
tlonary plate and a movable one In the usual manner. By placing these parts 
In this relation to each other, every train moving one way Is compelled to 
take the middle rails, which always connect with the main or s'de track 
while a train moving In the opposite direction from either track will pass 
to frog rails or the turn-in rails ; hence, under no circumstances can a train 
It Is claimed, be accldeotly throwa from the tract; by the carelea&saeSB ol 
the switch teader 
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Improved Adjustable Hat. 

I. Ygnaclo Casslano, San Antonio, Texas.— To the hat, of any approred 
pattern, le applied at the Inside, near Its connection with the brim, a band 
arranged Id four parts of concave shape to correspond to the shape of the 
head, with Interstices of suitable size separating the parts. It Is slotte d 
to be produced as light as possible, and covered with the perforated leath- 
er. Each part of band Is provided with one or more band springs, of brass 
or other material, bent In U shape, which springs are attached with their 
other legsln suitable manner to the body of hat. A wedge-shaped piece 
of cork or other material Is Introduced between the legs of the band 
spring, which wedge Is pushed up or down as It Is desired to make the hat 
larger or smaller. 

ImproTed Corn CoTerer. 

Joel A. Moore, Salem. N. J.— Suitable handles guide the coverer and con- 
trol ihe thickness of the layer of earth to be placed over the seed. A 
front roller serves to looeen the earth and crush the clods. The hoes are 
rigidly applied to a lateral piece of the frame, made of oblong shape, and 
placed under suitable angle toward the longitudinal ails of the coverer. by 
means of which the earth Is thrown over the corn to cover the same, form 
,ng, also, a ridge or elevation, which Is then spread out level with the hind' 
roller. The quantity of earth to be thrown by the hoes over the seed may 
be regulated as the soil or circumstances require It, the roller yielding free- 
ly to the pressure exerted on the handles. 

Improved Refrigerator. 

Richard ArralKcr, Baltimore, Md.— This Invention Is a refrigerator so 
constructed that the Ice water can be utilized for cooling the provision 
chamber. The Ice chamber Is formed In one part cf the top of an Inner 
box, and the bottom of which Is made Inclined, so that the Ice water may 
flow off as fast as the Ice melts. The Ice water tank Is also placed In the 
upper partof the Inner box, but at a lower le^ el than the Icechamber, so 
thatthe Ice water may be received and held In the said tank as It drips 
from ihesald Ice chamber. In the space above the Ice water ^ank Is se- 
cured a pan In whlcli articles to be kept cool are placed, and which Is made 
detachable, to allow the water tank to be conveniently cleaned. In the 
space below the Ice chamber and water tank are placed shelves of perfor- 
ated sheet metal or wire rods, to receive the articles to be kept cool. 

Improved nillk Cooler. 

Charles A. Douglas, Franklin. X. T.— This Invention consists in protect- 
ing the metal water pan of a milk cooler by a paper, felt, or other non-con 
ducting cover or envelope for the bottom and sides, to prevent the cold 
water running through It for cooling the milk pan from taking up the heat 
of the atmosphere from the outside, the said paper or other non-conduct- 
ing cover being held up to It by any suitable frame or support. 

Improved Bale Tie. 

Landon Carter. HuntsvlUe, Ala.— In connection with a block and a clip 
or socket piece, both attached to one eiid of the band, andhavlngflanges 
bent Inward over the latter. It Is proposed to employ a wedge, which Is cut 
away or shouldered on Us under side to adapt It to be Inserted In the clip 
or socket piece, so as to bend and clamp the free end of the bacd. 

Improved Fly Trap. 

Herman L. Chapman, Marcellus, Mich.— A tin casing forms two sidesand 
the. top of the trap, and Is open at the bottom. Laterally connecting tin 
troughs are soldered to the sides of casing and contain soapsuds. In which 
the flies get killed. Feet of sufficient hlght to admit the flies beUwthe 
trough and the sides of the trap are provided at the bottom parts of 
troughs. The open sides of the trough along the trap are closed by slid- 
ing glass panes, which may be easily taken out and which fit closely to the 
sides of the troughs so that no fly can escape. The bait Is placed Inside 
the casing, the bottom opening of which is shaded more or less by the tin 
casing, so that the flle&,after once being In the trap, do not crawl out the 
same way, but fly to the light toward the glass panes, and getdrowned In 
the troughs. 

Improved Flower Maker's Grass Cattins Machine. 

Theophllus MUlot and James MUlot, New York city.— This Invention 
consists of a cutting board and a shifting guide for It, combined with a 
cutting machine of the kind commonly used for cutting paper, so that the 
pack of cloth pieces to be slltted and cut ofl' In bunches, belcg clamped to 
said board, may be led along under the cutting blade, In the ordinary way, 
for sllttlng,and then shifted laterally for cutting ofl the Dunches of grass 
blades. The invention also consists of a polnttrlmmlng blade, arranged 
on a movable support, so that It can be operated to bevel the comerof 
the pack of the cloth pieces while said pack Is In the position forthe cut 
ting off and sUttlngblade to act, and which said supportls so arranged 
that, when the slitting blade moves down, an Inclined plane thereon will 
move the point cutter out of the way, 

Improved Balanced 8lide Valve. 

Charles H. Hutchinson, Concord. N. H.— On top of the valve Is a short 
cylinder. The balancing part works steam tight against the steam chest 
top, andsald top works up and down within the cylinder. The part work- 
ing against the steam chest face excludes the steam from the top of the 
valve and, therefore, relieves It of so much down pressure as Is due to the 
areaon said valve from which It excludes thesteam. It Is held up to said 
face by the steam pressure on shoulders. 

I mproved Tilting Stand for Carboys. 

Abner W. Caverly, New York city.— This Invention consists of a tilting 
or rocking stand for tilting carboys when pouring out the contents; the 
object being to enable the operator to turn the carboys both down and up 
with a gentle and regular motion, so that the acid will not be spilled or 
forcibly ejected by the swashing of It by the Irregular and sudden motions 
common to the ordinary way of handling carboys. The stand, being left to 
taelf. will remain upright with the carboy on It. 

Improved Door Latch. 

Frank Stowe, Huron, O.— A recess Is cut Into the ordinary b olt of a door 
latch, which Is deeper near the projecting part of the same. A dog Is pro* 
vlded with a socket having a rubber cushion, and at Its lower end with a 
lug, which projects under the bolt, sliding along the recess as the bolt Is 
moved la either direction. A band spring Is applied, with one end secured 
to the outer plate of the latch, while Its other end presses flrmly on the dog 
and lug. The socket part of the dog slides between a caelng of the cover 
plate and the side face plate of the latch. The rubber cushion projects be- 
yond the casing and the door, when the bolt Is drawn back by the knob and 
the lug locks the bolt in position Inside of the face plate. On closing the 
door, the cushion strikes noiselessly against the Jamb of the door, the dog 
forces the spring back, releasing the lug from the wider part of the recess 
causing It to slide along its narrower part, and allow, thereby, ibe bolt to 
lock Into the catch plate without necessitating the forcing back of the 
bolt by the same. The grating noise incident to the friction of the bolt on 
the catch plate, as well as that caused by slamming the door, U almost 
entirely done away with. 

Improved Game Table. 

Robert R. Crawford, WythevlUe, Va.— This invention Is an Improved 
game table, called the *' Dexter Table," and which Is between a bagatelle 
table and a ten pin alley, having some of the characteristics of each, and 
upon which varlousgames may be played. In playing, the pins are placed 
upon numbered spots upon the forward end of the platforms, and a ball Is 
placed upon the rear part of said platforms and struck with a cue, the ob- 
ject being to knock the pins from their places. Numbers placed at the 
sides of the spots from which the pins are knocked are added, and their 
sum Is consldeied the number of points made. 

Improved Adjustable Blackboard. 

Peter W. Moeller, New York city.— This Invention Is a blackboard for use 
n schools and other places, so constructed that It may be raised and low- 
ered to adjust It to the bight of the person using It, and according to the 
part of the board to be used. One part of the board, when filled, may be 
raised and the operation continued upon the other part. The Invention 
consists In the comolnatlon of two blackboards aod a Buspenalon cord with 
a frame, grooved upon the Inner surfaces of tts side bars to receive the 
edges of the said blackboards, and In groevesof one of tbe side bars of 
tbefrftme, made deeper in tbelr lower p«rtB to enable the boards to be re- 
moved and tnrmed. 



Improved Hand Cultivator. 

AmoB W. Ross, Northfleld, Mass.— The two wheels revolve upon the 
Journals of the axle, to which are secured the handles which are connected 
by a cross bar which serves to operate the machine. Guards are provided, 
designed to prevent the plants, when small, from being covered or Injured 
by the soil thrown by the plows. The plows may be adjusted wider apart 
or closer together, or readily attached or detached as may be required. 
One plow Is made with a projecting arm upon the upper part of one of its 
side edges, to smooth off the soil In forming the hills. 

Improved Combined Htubble Hhaver and Scraper. 

Henry Von Phul, Jr., and James Mallon, Holly Wood, La.— This invention 
Is for grubbing or shaving and scraping sugar cane stubble. The vertical 
side frames are rounded up to adapt them to serve as rnnners,and have 
shoes attached to them, which, at the front ends of the frames, are extend- 
ed upward, and are attaehed to the top bars of said frames. The knives 
are bolted to the horizontal arms of angular bars, and have an edge fonned 
upon both of their side edges, so that when one edge becomes dull the 
knives may be detached and reversed. The bars are so formed that their 
horizontal arms may incline to the rearward to brinf; the knives Into a 
good working position. Suitable construction enables the knives to be 
conveniently raised and lowered, as desired; and by another arrangement 
the knives and a scraper are raised and lowered at the same time and by the 
same operation. Guards are attached to the frames to overlap the Inner 
ends of the knives and prevent them from becoming choked with ttubble 
or other rubbish. A cutter is also provided, the shank of which Is designed 
to split the ridge In advance of the knlveit and scraper to enable them to 
operate more easily and with better effect. 

Improved Flow. 

Richard A. Brown, Oakland, Miss.— The plow has a rear land side exten- 
sion, and Is secured to the foot of the standard, and the latter is connect- 
ed with the beam by tenon and mortise (the former having a rounded 
shoulder), so that it may be adjusted in a vertical plane at a greater or less 
pltchor angle to the beam. A forward inclined brace rod Is connected 
with the standard, and passes through the beam. A similar rod, having 
nearlythe'same inclination as the standard. Is pivoted to the land side ex- 
tension, and passes through the rear end of the beam. The upper ends of 
the brace rods are screw-threaded, and nuts are applied thereto, so that by 
adjusting them the lower end of the standard, and with it the plow, can be 
moved forward or back to vary the pitch of the latter, and thereby govern 
the depth to which it will enter the soil. By this arrangement of parts the 
pitch of the plow is readily varied ; and It is so braced by the rod that only 
an ordinary screw bolt U requisite to secure It to the standard, and the lat. 
ter does not require to be specially strong or of peculiar form . The imple. 
ment Is designed for use mainly as a furrowing and barring ofT plow. 

Improved Spoke Setting Alacfalne. 

William R.Greene, Juda, Wis.- The main frame of the machine consists 
of a base frame and vertical standards, which are laterally connected by a 
top piece. Inclined biaces carry laterally a detachable shaft, on which the 
bubs are keyed for spoke setting and other operations, and which is con- 
nected by suitable gearing with a treadle mechanism. The spoke setting 
mechanism consists of two vertical recessed guide pieces. In which slides a 
lateral setting frame, which is carried up and down by the action of a screw 
bolt, and actuated by suitable gear wheels. The setting frame consists of 
a strong top piece, with a socket for the scre.r bolt, sliding pieces and bi- 
furcated clamps, which are pivoted to the lower ends of slide pieces. The 
clamps carry. In connection with a pin, a sleeve of cast Iron, Into which the 
spokes are flrmly placed for setting Into the hub. The side flanges of the 
sleeve are of wedge shape, and are embraced by the prongs of clamps, 
which rigidly hold the sleeve in position. The upper lug-shaped end of the 
sleeve Is introduced Into a recess and adjusted there to the Inclination 
under which tbe spokes are to be set Into the hub. The frame slides with 
the sleeve down toward the hub, which Is adjusted In position for It, and 
sets each spoke with accuracy and dispatch. On the return of the frame 
horizontally projecting rods force the clamps upward, so that another spoke 
may be inserted. The spokes are then realy to be tenoned at their outer 
ends, which is accomplished by a suitably arranged burr. After all the 
spokes are tenoned at their outer ends, the fellies are put on, and the wheel 
Islastly turned by the treadle mechanism, and the sides of the fellies and 
the edge of the same produced as nearly round as possible. 

Improved Carriage Wheel. 

Henry Gwynn, Baltimore, Md.— This Invention relates to the construction 
of carriage wheels, so that tbey may combine the requisite strength with 
less weight and cost. It consists in a Journal box made of wood, In sec- 
tions, with wedge-shaped projections and with suitable flanges. 

Improved Tool Holder. 

Lewis Reder, Wilmington, Del.— This Invention relates to tool holders 
for lathes, and consists In combining therewith a washer and shoe having 
corresponding lucllnes . 

Improved Spark Arrester. 

Gustaf Swenson, Hackensack,N. J., assignor to himself and Peter Bogart 
Jr. , of same place.— This Invention relates to the arrangement of devices 
within the hood of the smoke stack, for directing the course of the air and 
products of combustion entering and passing through the same. Tapering 
pipes are attached, larger ends upward, to the opposite sides of the upper 
part of the stack, and are extended downward as close to the roadway as 
possible. The upper ends of the pipes and stack are covered with a hood, 
which is made in the form of a double cone. In the forward side of the 
lower part of the hood are formed two holes. In which are Inserted two 
flaring tubes. Within the hood, and In front of the upper end of the stack 
and guide spout, is placed a plate to form a passage leading to the upper 
partof tbe hood. By this arrangement the tubes and the plate, as the lo- 
comotive moves forward, gather the air and discharge It through tbe upper 
end of tbe hood, so as to increase the draft through the smoke stack, and 
thus counteract any tendency of the guide spout to check the draft. 

Improved Revolvina: Sample Case. 

John F. Randolph, Edwardsburg, Mich.— This Invention is an improved 
revolving show case formed of a polygonal base with vertical partitions 
arranged radially aronnd the shaft, and triangular removable trays, sup- 
ported between said partitions In an Inclined position by side and front 
strips. 

Improved Process of Manufacturing Faper from Grains. 

Charles V. Stehlln and Joseph Stehlln, New York city, and Helnrlch A. 
Haan, Brooklyn, N. Y.— The object of this Invention 18 to utilize the resi- 
due of the malt, after the process of brewing, for the purpose of producing 
the short fibers ot'the same and applylngthem to the manufacture of paper. 
The barley grains and hops, as received from the breweries, are thoroughly 
soaked in water to a mashy consistency and carried over a guide frame of 
wire gauze through rollers, which press and bruise them, and partly sepa- 
rate the starchy substances from the fibers. The fiberous parts are carried 
on over the guide frame. The starch dissolved In water passes through 
the wire gauze Into suitable receptacles, and Is carried off for condensation 
and extraction. The fiberous parts are submitted to a thorough mashing 
process, and then carried over a wire sieve, so that the watery solution of 
the starch may fiow off. The hops are treated in a similar manner, with 
the exception of the rolling process, as the fibers of the hops are of such 
thin structure that the presure of tbe rollers would Injure them. The fibers 
thus obtained are macerated In a solution of ciustlc lyes. A pulpy masd Is 
gradually obtained, which, after being bleached by chlorine, may be manu- 
factured directly, or by mUture with other fibers. Into the different sorts 
of paper as desired. 

Improved Nut Lock. 

William H.Bowman, London, O.— This Invention Is an edge-perforated 
washer, connected and turnlngonly with the bolt, and projecting laterally 
beyond the nut or nuts, combined with pins to lock the latter. 

Improved Fastener for Meetlna: Rails of Sashes. 

Edward Burstow, Horsham, Eng.; office In New York, 651 Broadway.— 
This Invention relates to the ordinary sash fastener which prevents the 
window from being opened, and consists In u Unged plate, combined with 
tbe sash fastener to tarn down over tbe opening between the sashes when- 
ever tbey are locjced . This le the most perfect sash fastener that baa come 
before this office for some time 



Improved Car Coupling. 

Thomas Andress, Auroraville, Wis.- The Invention consists in the 
arrangement of the coupling pies with spring slides, which are disconnect- 
ed from the draw bars by suitable treadle mechanism, and produce the 
coupling of the links by the slmultaneoun action of rods attached to tlie 
drawbars andcoupling links on Interiiiedlate pivoted levers. 

* Improved Car Coupling. 

Samuel Reed, Liberty, Pa.— This Invention consists of a drawbar or 
coupling box, with side parts hinged to the rear part, and connected flrmly 
by a hook frame, which is detiiched bythecouplinglinkln case of accident, 
and produces the giving way of the sides and the uncoupling of tbe link. 
The coupling pin is hinged to a frame, with lever, latch, and gate, of whlcli 
the latter is struck by the link, carrying the pin down for coupling. For 
uncoupling, the lever is raised, which detaches tlie link. 
Improved Plow. 

William T.Shipp, Charles J. Peterson, and Robason L. McLurd, Brevard 
Station, N. C— Tills Inventiori is a plow adapted for ready adjustment to 
run at different depths in the soil, by changing the angle or inclination of 
the standard and shoe or shovel to the beam, also of the share or shovel to 
the standard. 

Improved Vehicle. 

Martin V. Nichols, Osage, Iowa.— The wheels and frames bear against 
superposed springs and are placed within tlie sides of the carriage body. 
They are Incased upon the iniier side, no part of tlie wheels being in sight, 
except the partthatprojects beneath the body of the carriage. The for- 
ward end of the carriage is supported upon a single small wheel, or two 
small wheels placed close together, and the ends of the Journal of whlcli 
rest upon a frame. To the frame Is attached a spindle which enters a 
socket attached to the front platform of the car body, and In which Is 
placed a colled spring. To the forward end of the frame is jointed the 
tongue, and to Its rear end are pivoted two guide rollers, between which 
passes the semicircular guide rod, the ends of which are attached to the 
forward end of the carriage body. In the upper forward part of the car- 
ilage body is a box containing an endless strip passing over rollers. The 
driver can readily adjust this strip ; and as suitable names are printed upon 
it, he can thus enable the passengers to know what street will be crossed 
next. 

Improved Wood Sawing ItlachiiiL'. 

John Skinner, Stockwell, Ind.— Thi3 Invention consists of a saw frame of 
a power sawing machine, suspended by a couple of swing bars, one of 
which is connected to an arm which is capable uf rising and fall Ing, and is 
provided with a lever by which the saw is lifted up and let down, as required, 
Intheprogress of the work. The lever is arranged to be manipulated by 
the operator while in the position for turning the crank. Tlie invention 
also consists of a saw bencli for receiving tlie piece cut off, arranged on a 
pivot and connected by an arm and rod with a hand lever, so that the attend- 
ant can throw off the piece by a quick movement of the lever while stand- 
ing at the place for attending to the driving gear and the saw-adjusting 
lever. 

machine for Removing t!iuow and Ice from Kondwayr. 

Charles G. Waterbury, New York city.- This Invention consists of appa- 
ratus in a portable machine adapted to run along the roadway, so contrived 
that it willsprinkle the surface of the roadway with hydrocarbon sub- 
stances, at the same time converting some of the said substances into 
vaporandburning it in a space above, and causing the flume to Impinge 
upon the surface and burn the portion sprinkled thereon directly In contact 
with the snow and Ice. 

Improved Hominy I>II1I. 

Jacob L. Toner, Edinburgh, Ind.— The corn is admitted to the mill through 
a hopper, and Is Immediately subjected to the action of the teeth of a rap- 
idly revolving cylinder, whereby the hulls and hearts of the kernels are 
knocked off andseparated from the corn. The kernels of corn are also 
broken more or less, and dust and meal are made from the fragments which 
are thrown, by centrifugal force of the revolvingcyllnder, through the per- 
forations of the casing, leaving the hominy clean and free from dust. 

Improved Subsoil Plon'. 

John R.Turnerand Jacob Jacobs, Frederlcktown, Mo.— This Invention 
Is a subsoil plow so constructed as to run easily and steadily through the 
hardest soil, and loosen It thoroughly. The standard curves forward as it 
projects downward, and is made thin, with its forward edgesharp, 'o ena- 
blelt to pass readily through theground. Thcbaseof the cutter is made 
with a bar extending to the rearward. Upon the under side of the bar Is 
formed a notch or recess. Into which is fitted the convex «pper side of the 
shovel,whlch is securely bolted to said bar. With this construction, as 
the plow is drawn through the ground, the shovel loosens the soil and 
breaks It up, leaving It light and loose without removing it from Its place. 

Improved Folding Pail. 

AbeiliardDu Chateau and John D. Williams, Green Bay, Wis.— This in- 
vention consists of a folding pall composed of an India rubber or other 
suitable elastic tube for the body, a metal hoop or band at the top and bot- 
tom, a wood, rubber, or othereultable bottom, and brace rods connecting 
the top and bottom hoops. These rods are Jointed to tlie hoops and 
Jointed together, so that, when the pail is to be used, they can be extended 
to extend the tube, and will hold It in the extended condition. They cau 
also be folded down so as to fold the tube Into a small, flat, compact pack- 
age forconvenlence In carrying it In a wagon for use In watering horses 
and the like. The brace rods are arranged on the outside of the tube, and 
connected to the upper hoop by the same connection by which the ball Is 
attached, and so suspend the weight directly from the ball. 

Improved Furnace for Desulphurizins Ores. 

Edward C. Hegeler and Frederick W. Matthiessen, La Salle, III.— This in- 
vention relates to a new construction of the vertical shaft furnace for de- 
sulphurizing, calcining, and drying. In the same, ores or other substances, 
when in a fine or powdered state. Vertical series of inclined plates form 
troughs, from the bottom of the furnace to the top. When the Inclined 
plate or trough at the bottom of the column Is empty, the ore of the trough 
next above It flows down Into it until It Is filled, and this process takes 
place along the whole column of Inclined plates or troughs to the top of 
the furnace, where the reservoir Is placed. The removal of the ore from 
the bottom trough causes a simultaneous movement of the ore from each 
trough above to the one below, and a adding of the ore takes place along 
the whole column to the top reservoir of the furnace, and from the rcser. 
voir Into the uppermost trough, and this movement Is arrepted or made 
continuous. Just as the bottom trough is allowed to remain full or be 
emptied. The inclined platesare also bo constructed as to allow the pas- 
age of the ascending heated gases under and next to the column of ore, 
where the heat is applied most effectually In contact with the ore In the 
trough. Finally, the Invention consists In a modification of the pos-ition of 
theplates with the use of conducts or pockets along the Inner walls of the 
furnace for conveying the gases, from one horizontal passage to the other, 
around and overthe several layers of ore. 

Improved Fire Indicator and Alnrni. 

John Fawcett, East Boston, Mass.— This Invention consists of a little 
cage of wire or perforated sheet metal containing a card of matches, or 
other easily Ignltable substance, arranged under a string holding a trip 
lever, with which a wire is connected. The wire exiends to the Indlcntor 
and alarm in the office or occupied room of the building, and Is attached to 
a wheel, which, when let free by the burning of the string In the aforesaid 
cage. Is turned by a spring, and caused to trip the mechanism of an alarm 
apparatus, and at tbe same time present to the sight hole through the case 
the number of the room In which the cage Is fired. Any number of the de- 
tectorscan bearrangedin a room, in different points, and connected with 
the Indicator and alarm. 

Improved Walk Edser. 

Isaac V. Brower and Joseph C. Hlgglns, Millstone, N. J —The object of 
this Invention Is to provide convenient means for edging walks in yards and 
lawns,cuttlngturf straight andsquare for that or other purposes; and It con- 
sists In an axle, at one end of which Is an ordinary wheel which runs up(?n 
thesurfaceof the walk. At the other end Is a drum which runb upon the 
turf. A circular cutter, made of thin steel, is attached to theslac of the 
drum.anda plowshare follows the cutter and reverses tbe sodas the lat- 
ter Is cut. A gage Is atta'hed to the plow beam for regulating the dapth of 
the plow. 
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For Leather Manufacturers — Rights for 
Sale of a new patent process of ColorlnR Leather : most 
delicate colors ; from ic per akin up. For particulare 
address John Koppitz, 1 Studley PI., Boston, Mass. 

Protect vour Buildings — Send for testimo- 
nials. N. Y.'Siate Rooting Co., 6 Cedar St., N. Y. We 
have no connection wltli K, Y. Liquid Slate Hooting Co. 
t,or City Oil Co.), w lio copy our circular. 

Wanted, by a practical Machinist, a situa- 
tion as Draugiit'sman or Foreman. Address, E. Nickel, 
FlDdlay, Ohio. 

For Sale — A set of Patent Office Reports 
(mechanical), 51 Vols., from 18i9 to IStl, inclusive. Price 
$60. T.Bradburn, Bookseller. 29 Ann St., New York. 

Wanted — Second hand Telegraph or other 
Wires. Parties or persons having them for sale, please 
correspond with Joslah D. Heebner,Norritonvine P. 0., 
Montgomery Co., Pa. 

Hall's Journal of Health and Miscellany — 
$2 a year— contains best plan for Selling Patents. Bpe- 
ciinen Number sent on receipt of 10c, 81 Broadway, N.r. 

Wanted — Applications for Specimen Copies 
of The Manufacturer and Builder. The cheapest Me- 
chanical and Scientific Journal in the wurld. %i a year; {1 
6 mos. Address Austin Black, Sec'y,3T Park Row, N. Y. 

Engines for Sale Cheap — Three 8x12 hori- 
zontal stationary ; one 12x18 ; one 5x8. Also, one second 
hand "i and 8 ft. J'laners ; 2—8 ft. 20 In. swing Engine 
Lathes; 1—6 ft. 15in. hand. Enquire at D. Frl8ble& Co., 
New Haven, Conn. 

For the best Small Portable Engine in mar- 
ket, address Peter Walrath, Chlttenango, N. Y. 

.50 to 75 H.P. Engine (new or second han' 
wanted for saw mill In Michigan. Send description 
price to Lane M'f'g. Co., Montpeller, Vt, 

Brown's Coalyard Quarry & Contractors' 
paratus for hoisting and conveying material by Iron cab^ 
W.D. Andrews* Bro. 414 Wuterst.N. Y. 

For New Years. Price only three dollars. 
The Tom Thumb Electric Telegraph. A compact work- 
ng telegraph apparatus, for sending messages, making 
magnets, the electric llglit, giving alarms, and various 
other purposes. Can be put In operation by any lad. 
Includes battery, key and wires. Neatly packed and 
sent to all parte of the world on receipt of price. F. C. 
Beach & Co., 260 Broadway, cor. Warren St., New York. 

Diamonds and Carbon turned and shaped 
for Scientific purposes ; also. Glaziers' Diamonds manu- 
factured andreset by J. Dickinson, (VlNassau St., N. Y 

No insonvenience is ever felt in wearing the 
New Elastic Truss which retains the Rupture, night and 
day, till cured. Sold cheap by" the Elastic Truss Co., 683 
Broadway, New York. 

Buy (i ear's Improved Automatic Dovetail- 
ng Machine, Boston. Mass. 

Rue's " Little (Tiant" Injectors, Cheapest 
and Best Boiler Feeder In the market. W. L, Chase & 
o.,93, 95, 97 Liberty Street, New York. 

Flour, Feed, Paint, Ink, and all other kinds 
of Mills. Ross Bro's. Wniiamsburgh, N. Y. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating Machiner7, for sale or rent, tiee advertisement, 
A.ndrew's Patent, Inside page. 

Parties net^ding estimates for Machinery 
of any kind, call on, or address, W. L. Chase & Co., 
93,95, 97 Liberty Street. New York. 

At the " Scientific American" Ofiice, New 
York, they use the Miniature Telegraph. See engraving 
In '* Scicntiflc American " Dec. 6, 1873. By touching dif- 
fereni buttons on the desks of the manager, he can com- 
municate with any person In the establishment without 
leaving his seat. Splendid for offices, factories, shops, 
dwellings, etc. Price only $5, with battery, etc., com- 
plete for working. Made by F. C. Beach & Co., 260 Broad 
way, corner Warren St., New York. 

Iron Steam Boxes for Stave Bolts & Veneer 
Cutting Machines. T. R.Bailey & Vail, Lockport, N .Y. 

Boult's Unrivaled Paneling, Variety Mold- 
ng and Dovetailing Machine. Manufactured by Battle 
Creek Machinery Company, Battle Creek. Mich. 

For Solid Wrought-iron Beams, etc., see ad- 
Tertlsement. Address Union Ircn Mills, Pittsburgh, Pa., 
or lithograph, etc. 

For Bolt Forging Machines, Bolt Holding 
Vises to upset by hand. J. R. Abbe, Manchester. N .ff. 

Small Tools and Gear Wheels for Models. 
List free. Goodnow & Wightman,2.3CornhIll, Boston, Ms. 

Have your Shop fitted out by Gear, of Bos- 
ton, Mass 

Tool Chests, with best tools only. Send for 
circular. J. T. Pratt & Co., 53 Fulton St., New York. 

Root's Wrought Iron Sectional Safetv Boiler. 
1,000 In use. Address Root Steam Engine Co. *^d Avenue 
and 28th Street, New i'ork. 

Every Machine Shop and Manufacturing 
Establishment should have a *' Universal Hand Planing 
Machine," attached to any Vise, or to the work Itself, 
for the saving of Files and time of workman. Jacob 
E. Suitterlln, Manufacturer, 60 Duane St., New York. 

Drawings,Models,Machines — All kinds made 
to order. Towle & Ungcr Mf'g Co.. 30 Cortlandt St., N.Y. 

Brass Gear Wheels, for models, &c., made to 
order, by D. Gilbert & Son, 2l2 Chester St., Phlla., Pa. 

Superior to all others — Limet&Co.'s French 
Files. They are cheaper than English flies. They are 
heavier, better finished, and better tempered. Send for 
Drice-list. Homer Foot & Co., Sole Agents, 20 Piatt 
Street, New York. 

All Fruit-can Tools,Ferracute.Bridgeton,N.J. 

Dean's Steam Pumps, for all purposes ; En- 
gines, Boilers, Iron and Wood Working Machinery ol 
nil descriptions. "\V. L. Chase & Co., 93,95,97 Liberty 
Street, New York. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co., Boston, Mass., for circular. 

For best Presses, Dies and Fruit Can Tools, 
Bliss & Williams, cor. of Plymouth & Jay,BrooklyD,N.Y. 

Hydraulic Presses and Jacks, new and sec- 
ond hand. E. Lyon, 470 Grand Street* New York. 

Damper Regulators and Gage Cocks — For 
the best, address MurrlU & Kelzer, Baltimore. Md. 

Steam Fire Engines,R.J.Gould,Newark,N.J, 

Peck's Patent Drop Press. For circul&rBi 
address Mllo, Peck A Co.. New Haven, Conn. 




Two alight corrections are necessary to our 

answer about horizontal sun dIalB,onpage409 of vol. 29. 
In line 29, T W should be T U ; and in line 58, for " from" 
read " upon." 

J. B. H. can make green ink by dissolving 
binacetate of copper In water, or verdigris In vinegar; 
or better still, dissolve freshly precipitated hydrated 
oxide of chromium in ammonia, and add sufficient dis- 
tilled water.— G. S. T. will find that drying kilns are de- 
scribed In our advertising columns.— J. N.C. Is Informed 
that our Index of patents contalnsa list of all the pat' 
ents Issued In each week.— G. B. can probably fasten 
paper to steel by painting the steel with metallic paint, 
letting It dry, and then using mucilage or glue.— B.D. 
can produce a crystallized appearance on tin plate by 
applying to it in a heated state some dilute aqua regia 
for a few seconds, then washing It with water, drying, 
and coating with lacquer.- C . E . W . proposes an Impos- 
sibility.— D. C. does not send data sufficient to explain 
his meaning. 

J. P. asks: Will your directions, on page 
283, vol. 29, for making plastic rubber, do for sheet vul- 
canized rutiber, and will it be flexible afterit Is flnlshed? 
A. The vulcanized cannot be dissolved as easily as the 
pure rubber. 

E. J. M. asks: What is the proper solder 
and flux for soldering Britannia metal? A. 100 parts 
by weight, of tin, 1 one thousand six hundredth of 
copper, and 1 one thousai^d six hundredth of lead. 
Apply with sal ammoniac. 

E. D. S. asks : Will a vessel, sinking in mid 
ocean, go to the bottom? If not, what Is the reason? 
A. It depends on the weight of the vessel. Water Is 
slightly compressible, and hence becomes heavier as the 
depth is Increased. The vessel will continue to sink as 
long as Its weight Is greater than that of an equal bulk 
of water. 

O. H. P. says : 1. I see that petroleum is 
recommended tor removing scales in steam boilers? 
Is It any good ? 2. What are the proper dimensions for 
a bolting reel to bolt l^bushels per hour? A. 1. We 
2. We advise you to correspond 
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do not recommend it. 
with a manufac'.urer. 

F. H. K. asks: How can I temper spiral 
springs of very thin steel wire ? A. Heat over a char- 
coal fire and harden In oil. 

J. T. D. asks : In re-boring a cylinder, is it 
best to make new heads ? If not, how are the old ones 
best packed ? Is It necessary to make a new piston? If 
an engine uses 60 lbs. of steam where It should take but 
SO, what am I to do? Shall I bush the exhaust ? A. Or. 
dinarlly the old heads and piston can be used. It would 
probably be better to bush some of the leaks than to 
contract the exhaust. 

C. A. B. asks : How are direct acting hydrau- 
lic elevators balanced so as to have the same power 
when 50 feet high as when2 feet high ? A. They are gen- 
erally balanced by Increasing the pressure, as by means 
of a pump. 

C. T. H. asks : 1. Will cotton do as well as 
silk to wind the wires of an electro-magnet? 2. How 
can I prepare the Impression of a medal in wax for plat 
Ing with copper? I succeed with the medal Itself, but 
not with the Impression. A. 1. Cotton answers very 
well, but ellk Is considered the better. 2. The wax im- 
pression must be dusted with the finest plumbago and 
the wire made to connect with the plumbago surface. 

G. F. A. J. asks: Is there any known chem- 
ical, or com jinatlon of chemicals, which would be efl'ec- 
tual In counteracting the smell of wood alcohol when 
u«edfor the manufacture of varnish? A. Wood alcohol 
Is distilled from crude pyrollgneoua acid or wood spirit 
Berzellus recommends the crude spirit to be agitated 
with a fatty oil to remove empyreumatlc matter, and 
then to rectify It, first from recently burnt charcoal and 
next with chloride of calcium. 

C. A.C. says: 1. What is coal tar naphtha? 
2. What is a good recipe for starch polish ? 3. What ce- 
ment Is used in uniting glass brackets? A. 1. Coal tar 
naphtha Is a mixture of various volatile hydrocarbons 
obtained from distilling coal tar. By repeated purifi- 
cation and fractional distillation, benzole, the chief and 
'Inist Important constituent of coal tar naphtha, Is ob- 
tained. 2. Put a small piece of paraffin about the size of 
a hickory nut Into a bowlful of starch. This is said to 
give a polish to the starched articles. 3. Soak isinglass 
in watt3r and then dissolve It in alcohol 3 ozs., add the 
bottoms of mastic varnish (thick but clear) 1>$ ozs.; mix 
well. Set the phial In boiling water when the cement Is 
to be used. 

R. S. B. says : If the moon looks larger 
when near the horizon because of the pecuUarcondltlon 
of the atmosphere, the angular size would be greater 
near the horizon ; but with an accurate Instrument, If 
any difi'ereuce were found. It would be that the moon Is 
larger when near the zenith. The cause. Instead of be_ 
Ing In the atmosphere. is In theeye.belngan unconscious 
gieater allowance for distance in one case than in the 
other. A. The moon at the zeultb Is 4,000 miles nearer 
to the earth than at horizon, one sixtieth of the whole 
diRtance. 

CM. B. asks : 1. Would a sheet of India 
rubber, pure or vulcanized, % Inch thick, be Impervious 
to mercury under a pressure varying from 5 to 15 lbs. per 
square Inch, at a temperature of 110°? Would the na. 
ture of the rubber be In any way affected by being sub^ 
jected tct this action for several months? 2. When mer. 
cury is kept In an Iron vessel, Is the nature of either 
metal aflected by the contact? A. 1. We do not think 
pure rubber will be affected. 2. Not under ordinary cir- 
cumstances. 

A. B. H. asks : How can I dry glue in win- 
ter without having it frozen? Could you tell me the 
name of a work on the manufacture of glue and sand 
paper ? A. Glue Is dried on the large scale by exposing 
It to the air for "l or 3 days, anrl, when sufficiently firm, 
completing the process by drying In a stove. See arti- 
cle on glue in Ure's " Dictionary." 

W. McK. asks : Is there a premium offered 
by any railroad company for the invention of a railway 
gate to close flelds, etc., through wblcb they pass? A. 
No. 

C. M. says: We use water from the water 
works, in a mill which has 150 feet or more fall from the 
reservoir, and we have a great deal of trouble with the 
pipes bursting from so great a pressure. Will the pres- 
sure be as great on the pipes if the gate or valve half 
way between the mill and reservolrls partly closed, sup- 
posing we are not drawing water below the gate? A. 
We think the pressure will be Just the same, in this case. 
Your best plan will be to use a stronger pipe. 



G. E. asks : Why do veneers, which seem 
firm and solid when first put on, peel off when they have 
lain a few weeks? The stock and veneer is perfectly 
dry, the glue Is properly soaked aud cooked; we think 
something Is put Into the glue stock, to cleanse it when 
the glue Is manufactured, which destroys the life ef the 
glue, or else the glue Is adulterated to makeltheavy. It 
has every appearance of being good glue. A. If the ve- 
neer and stock are as described, we know of no reason 
why glue properly prepared and applied should not ad- 
here, unless It Is of poorquallty or has been adulterated. 
There is a prejudice among some workmen In favor of 
a dark colored glue, with somewhat of a strong odor. 
These properties, however, are Indicative of impurity 
and bad preparation. The best glue Is pale colored, bard 
and solid, and has a brilliant fracture. It should merely 
soften in cold water, not dissolve; and the morelt swells 
without dissolving the better generally it Is. For use, 
it should be broken Into small pieces, allowed to soak 
for some hours In cold water, and then put Into a boil- 
ing water bath, but never boiled Itself. It is often in- 
jured by the use of too much lime In Its preparation, 
and too long boiling, and can be adulterated with lime 
and phosphate of lime. 

M. W. H. asks: Would any given load re- 
quire more pounds pressure to push it 60 miles per hour 
than It would 30 miles, provided there were no resistance 
from the atmosphere? 2. How many pounds pressure 
{minus resistance of the atmosphere) will It require to 
propel a light car, weighing a tun, on a smooth level 
track? 3. If steam be confined, what will be Its pressure 
at aOO'*, at 400° and at SOO^ Fah. ? 4. What speed should 
the rim of a 6 Inch circular saw (driven by foot power) 
run, to saw the fastest? 5. The fast motion of my foot 
lathe will not saw as fast as the slow motion; why Is 
this? A. 1. Yes, under the circumstances stated. 2. 
About 8 lbs. 3. Tou will find rules, by which you can 
answer this question, on page 81, volume 29. 4. 9,000 
feet per minute Is the speed generally recommended 
for the rims of circular saws of all sizes. This would 
give about 6,000 revolutions per minute as the speed for 
your saw. 5. We cannot tell, from your meager state- 
ment, why you do not gee good results by Increasing the 
speed. 

P. T. R. asks: 1. May any one make copies 
In white metal of United States and continental copper 
coins, and of all kinds of ancient coins and medals, and 
be on the safe side of tUe law ? 2. What is the best meth- 
od of making copies of coins and medals In soft metal? 
3. May any one make copies of any kind of medals that 
do not show on their face that they are copyrighted? 
A. 1. We do not think there is any law against making 
such copies. Much expense Is required to enable one to 
make fine castings of coins and medals. 2. A fusible al- 
loy, which melts at a low temperature. Is used. This 
can be made by melting together 8 ozs. bismuth, 3 ozs. 
tin, 5 ozs. lead. To obtain a sharp casting, the alloy 
should first be poured into a box, of the size of the 
coin, and the latter is to be pressed upon it Just before 
It solidifies. S. Unless the fact that an article is copy- 
righted is marked thereon, the owner has no claim 
against an Infringer. 

R. H. W. A. asks : 1. How can I cement glass 
to metal? 2. How can I dissolve enamel, used In enam- 
eling Jewelry, so that when applied It win harden? 3. 
How can I remove tin soWer from gold or sliver? 4. 
How cau I amalgamate the zinc plates In a Smee*s volta- 
ic battery? A. 1. MIxtogetherequal weights of white 
lead and red lead, for the cement required. 2. Metals 
are enameled by covering them with vltrlfiable com- 
pounds, that Is, such as form a glass by exposure to heat. 
You cannot dissolve this enamel or apply It In any other 
way. 3. You can melt It, and scrape it off without In- 
Jury to the other metals. 4. Wet them with dilute sul- 
phuric acid, and at the same time rub mercury over them 
till a bright coating Is produced. 

C. says : I am running an engine, of which 
the governar does not work well. There Is no place to 
oil the valve, and It sticks. I say that It would help It to 
put a lubricator In the pipe to oil the valve. Another 
man says that It will do no good. Which is right? A. 
We do not thluK the trouble is in the valve. It iS prob- 
ablycaused by having the valve stem packed too tightly, 
or by some imperfection In the connections. 

J. H. P., of Pa. — Minifie's "Mechanical 
Drawing," price $1.00. and Joynson's "Machine Gear- 
ing," price $2.00, are the two works you need. They 
may be had of Baird, Philadelphia, Pa., or of Van Nos. 
trand. New York city. 

D. E. B. says: Having read of the primeval 
copper tools found in the old and new world, I should 
like to ask : 1. Is It true that they will cut hardened steel!* 
2. What Is the texture of the hardened part ? S. Is the 
tool hard all along, or Is It like our cold chisels, only 
tempered at the point, or where needed? 4. Does heat 
destroy the temper? 5. What are the electric and mag- 
netic powers? A. We are not able to give you much 
information on this subject. It is true that the ancients 
made tools and Instruments of bronze, which seemed to 
possess all the hardness of those made of steel, but the 
process of manufacture Is purely a matter of conjecture. 

A. F. asks : Is there any process by which 
nitrogen can be separated from the oxygen In atmos- 
pheric air, and If so what Is It ? Is the oxygen thus sep- 
arated lighter than common air? A. Nitrogen can be 
separatedfrom oxygen in the atmosphere by burning 
the oxygen out of the air. This is accomplished by set- 
ting fire to a small piece of phosphorus contained in a 
small vessel floating on the surface of water, and Invert- 
ing a bell glass over it. The phosphorus will burn out 
or chemically combine with nearly all the oxygen con- 
tained In the Jar, leaving the nitrogen behind. This can 
be afterwards freed from impurity and dried by pass- 
ing it first through water and afterwards through con- 
cen. rated sulphuric acid. Nitrogen Is lighter than the 
air, its specific gravity being 0"9713, while free oxygenis 
a little heavier, weigblngabout one tenth more than the 
atmosphere. 

O. S. savs : I am trying to heat my house 
with a hot air furnace ; and In order to avoid the trouble 
and mutilation of plastered walls, incident to conveying 
heat by separate and distinct flues to every room, I pur- 
pose to have one large register directly overthe furnace, 
which is in the cellar. Then three ventilating registers 
overheadare to warm three rooms which are rlghtabove. 
Can I do this successfully? A. Experiment shows that 
themostsatlsfactory results are obtained in the opera- 
tion of a hot air furnace, by keeping the ascending 
currentof air as Independent of one another as possible. 
Heated air Is sometimes conveyed from a furnace to a 
third story room through a pipe which also supplies a 
portion thereof to the first and second story rooms by 
meansof a separate register In each of these stories; 
but this arrangement Is seldom satisfactory. We under- 
stand the plan of our correspondent Is to receive the 
whole volume of warm air Into a first story room, and 
then by three openings In the celling- of this room admit 
the same air into three rooms in the second story. If 
the upper rooms are perfectly tight, very little air will 



pass through the openings In the celling; but If open 
and provided with open ventilators in the fire flues, a 
capricious supply may be obtained. The passage of 
sound, however, through these openings will make them 
very disagreeable. If ventilation is provided for the 
flrststory room, the warmalrmay pass out In this way 
and notascend to the upper rooms; but without ventila- 
tion, ttU the foul all- of the flrst story must ascend to con- 
taminate the air In the secoodstory. Probably the fur- 
nace illustrated on page 295 of our volume 29 Is one 
that Is planned more strictly In accordance with thl^^ 
view than any other. Id this furnace, the cold air itself 
is divided Into separate pipes before It enters the lur- 
nace ; andthe air, warmed In the pipe. Is kept separate 
from the other currents until discharged at Its destina- 
tion. Our correspondent will flnd It best to have sepa- 
rate pipes to each room if possible ; and these he may 
be able to Insert In his chimney flues, and so avoid cut- 
ting away his partitions. 

J. H. B. asks : How can rubber be reduced 
to a liquid state, so that It will always remain so? I have 
tried benzine and wood alcohol ; the latter 1 find to work 
the best, but It win only dissolve a very little. I have 
tried linseed oil, setting It in the sun. I wish to dissolve 
the rubber without heat. A. The difficulty Is that most 
of the solvents of caoutchouc are volatile, and those 
that are not, like Unseed oil, require heat. We would 
suggest dissolving the rubber first in caoutchouclne, 
a liquid distilled from India rubber, and while liquid 
adding linseed oil, and stirring until a homogeneous fiuld 
Is obtained, as the oil is also dissolved by caoutchouclne. 
As the latter evaporates, add the oil, with frequent stlr- 
rlnguntll thick enough. 

J. S. S. says : Please answer through your 
invaluable paper : 1. Where can I get a permanent mag- 
net that will lift 8 lbs., and what will be its probable 
weight? 2. What force would It exert at a distance of 
one sixteenth of an Inch from the poles? A. 1. From 
any good maker of physical apparatus. Horse shoe mag- 
nets of 1 lb. weight have been made to sustain more than 
26IbB. 2. You had better determine this by experiment. 

J. P. C. says : I have a engine house some 
sixteen feet from a well. The well nas a cucumber pump 
in It, and Is 26 feet from platform to bottom. If I tap a 
pipe Into the pump stick, either above or below the 
stationary tube or box, and carry the pipe Into the en- 
gine house, and there attach a lift and force pump, win 
It work satisfactorily? A. We see no reason why the 
proposed plan will not work satisfactorily. We never 
recommend any particular make of machinery In these 
columns. 

B. asks : How can I make alloys of metals 
that will melt at 315° and 825° Fah. respectively? A. 
The rule for making these alloys is as follows : Melting 
point of alloy = per cent by weight of first metal x its 
temperature of fusion 4- per cent of second metal X its 
temperature effusion, -f- etc., if more metals arc used. It 
Is found. In practice, that this rule does not always ^ive 
the meltingpoint with accuracy ; and It will probably 
be necessary for you to experiment a little, using the' 
rule as a starting point. 

S. A. says : A dispute has arisen between ai 
friend and myself as regards the heat of water In a boil- 
er when under a steam pressure. A says that water 
bolls at 212° at the pressure of the atmosphere, and the 
higher the pressure the higher I? the boiling point of the 
water. B. says that the boiling point does not rise, that 
It is always 212° Fah. Which Ih right, and what Is the 
ratio of the Increase, If any ? A. A Is right. You will 
find the rate of Increase given In a formula on page 81 
of volume 29. 

H. A. S. asks : How can I make a soft solder 
for cans, that can be easily cut with a knife? A. The 
usual plan, when It Is desired to fasten on a cover that 
can be easily removed, is to use very thin plate for the 
cover, and fasten it with a small amount of common 
soft solder. 

J. G. savs: I am running a 8 x 12 inches 
engine at 10(3 revolutions per minute. Steam varlcf* from 
85 to 70 lbs. on the gage. The boiler Is an upright, 42 
Inches diameter and 7 feet high, with 36 three Inch fines. 
In the month of September I burned 190 bushels of soft 
Illinois coal in 2ti days of 10 hours each (SO Wta. to the 
bushel). How many lbs. of coal per horse power per 
houram I burning? Is the engine dolnggood duty ? It 
Is a plain slide valve engine with lap cuttlngofl at about 
>^ of the stroke. Answer: From the data sent, we are 
unable to make the calculation you desire, as we have 
no way of determining the mean and back pressure. 
Send us a sketch of your valve and ports, with note of 
dimensions. If the point of cut-ofl'ls asstated,youmust 
have a very large exhaust port, or a distorted action. 

M. asks : Given a rotary air pump of ordi- 
nary coiittructlon, by what simple rule can I Ctilculate 
how to Increase or diminish the size, keeping the dlfi'erent 
proportions correct ? A. We do not think there Is any 
safe rule by which you can calculate the details of a 
pump of larger or smaller size, from another of given 
dimensions and different size. 

E. A. says: Sheet iron pans are used for' 
the evaporation of sap; a pan 8 feet long x S feet wide 
wouldglve 24 feet heating surface. How much would, 
it add to its evaporation to put in 14 three Inch Hues audi 
let the fire pass through them and over the 24 feet heat- 
ing surf ace ? Would it make any difference how close 
together the fines were? Would smaller or larger fines 
be any better? A. The proposed plan would work well, 
if It did not beat the sap too much. It will make little 
difference what size and number of fines you employ, If 
you are careful to give them sufficient area to ensure a 
good draft. 

E. S. A. says : 1. The atmosphere at the 
equator has a velocity of rotation less than the earth, 
equal to the velocity of the trade winds. Let us assume, 
however, that it Is the same. The force of gravity at the 
surface of the earth is 289 times greater than the centrif- 
ugal force, and decreases as the square of the distance 
from the center of the earth. The centrifugal force In 
creases as the distance from the center of rotation. Is 
there then any reason why the atmosphere may not at- 
tain a hlght (from the surface of the earth) of 6>^ times 
the semi diameter of the earth? 2. If the atmosphere 
were Infiuenced solely by the two forces above men- 
tioned, the highest part would be overthe equator, that 
Is, the plane of the greatest diameter of the atmosphere 
would coincide with the plane of the celestial equator. 
But when we consider the Influence of the attrac- 
tion of the sun and moon, and the extremely mobile 
character of the molecules of the atmosphere, would 
not the plane of the greatest diameter be inclined from 
the plane of the equator towards the plane of the eclip- 
tic, so as to almost coincide with It? 3. What Is the av 
erage velocity of the trade winds ? I do not flnd it stated 
In any of my books. 4. In what work will I flnd these sub* 
Jects most thoroughly discussed? A. The earth, when 
fluid, assumed its present form of equilibrium, an oblate 
spheroid. Therefore the atmosphere would be of uni- 
form depth, as regards centrifugal force, if the earth 



© 1874 SCIENTIFIC AMERICAN, INC. 



28 



MtniUit %mtxxtM. 



[January io, 1874. 



continued to turn uniformly, 2. The Slprnal Service will 
decide the question of atrial tldea. 3. We do not know. 
4. The " Physical Geography of the Sea" Is a superficial 
work, though Interesting. 

S. S. asks: How can I calculate the torsion- 
al strain, or ultimate resistance to rupture, of a wrench- 
ing or twisting force applied to rectangular bars of cast 
and wrought Iron, the length of the lever to which the 
force Is applied being known? A. Let S = one side In 
Inches, a = other side In Inches, L = leverage In Inches. 
. , . , ,. 12.000 X S3 X «2 

I or cast iron: Torsional strength in lbs. : 



For wroiig^lit iron: Torsional streng'th 1 n lbs. 



1/82 +5'^ XL 
15,DDDXS3X«3 



The constants given are average values. 

E. A. S. asks : How can I make ink that will 
write wl*h a " (.'recnish " color, at first, and afterwards 
change to a deer) black? Aaswer: There are various 
fonnulic for making ink. We can recommend this on 
good nnthorlty ; Aleppo galls (well bruised) 4 ounces, 
clcan&oft water! quart ; macerate In a clean corked 
bottle ten days or two weeks, with frequent agitation. 
Then add gum arable ('lissolved In a wineglass full of 
water) 1!4 ounce's, lump sugar }4 ounce, mix well and 
afterward-sfurth raddsul hateof Iron (greencopperaa) 
crushed fine, IJ^ ounces ; agitate occasionally for two or 
threedays; thendccant for use, but It Is better to let 
ttic whole digest togettier two or thrceweeks. Product 
one quart, pale at first but soon turning intensely black. 

J. E. A. asks: Are tables ever moved in the 
presence of so-called mediums, without contact with any 
person or mechanical device whatever? A. Statements 
to thit elTec;t have frequently been made, but we should 
require Htronger evidence than has yet been presented 
to induce us tu credit them. 

A.M. S. says: A. H. on pa<^e 303, inquires 
how he can remedy the lack of power In a 25 feet breast 
wheel. The only remedy Is in running it faster, not 
slower, using aa much (auQ a little more) water In pro- 
portion as it runs Easter than before. Let him reduce 
the 8 feet drum so as to give the wheel a little advantage 
over the present arrangement. He will not get so good 
a result from the water as formerly. and will consequent 
ly need to make a little allowance for that. I should say 
that if ttie 8 feet drum was reduced to 7 feet, or If the 
pulley driven by the 8 feeulrum was lagged In propor- 
tion, he would be enabled to get speed. There might be 
a question of supply of water in the latter case. 

MiNEKALS, ETC. — Specimens have been re- 
ceived from the following correspondents, and 
examined with the results stated : 

J. i;. E.— From our recollection of the email speci- 
men of blue claysetit, It contained no graphite. Al- 
thou;;!i graphite Is sometimes contaminated with clay. 
It generally occurs la quartz, granite, gneiss, or carbon, 
ate of lime. M^ny clays take a polish from the finger 
nail ; and when dark, as blue clay, the luster Is metallic 
like that of plumbago, although none of the latter be 
present. Graphite, a^ain, when dissemlDBted in primi- 
tive or trauKltion rocks, occurs In minute scales or no- 
dules of dilferent sizes not difficult to distinguish. 
Should it occur In small masses with clay. It could be 
separated from the cliiy by washing and running off the 
suspended clay, the plumbago sinking to thehottom of 
the vessel. 

J. H. S.— The tar enclosed Is a hydrocarbon of the na- 
ture of liquid bitumen, and the substance from which It 
hrts been obtained Is probably (judging from the mineral 
enclosed) a limestone Impregnated with bitumen. The 
mineral is limestone, containing a small quantltyof Iron 
pyrites. From the Indications disclosed, and the fact 
that oil is found floating on the surface of ponds In the 
\'lcinity, we ahould judge that petroleummlght be found 
at a sullicient depth. 

J. 11.— This ore Is micaceous oxide of Iron, so called 
from Its being easIlybroUen and reduced to small shin- 
ing scales like inlca. It Is often found In connection 
with common specular iron, and Is sometimes associated 
with the red oxide of Iron.bat is rarely Insufficient quan- 
tity to be explored by Itself. It yields about 70 per cent 
of good iron. 

W. M. L.— Sclenite, a pure \'arIoty of crystallzed sul- 
phate of lime or gypsum. 

A. M. B.— Carbonate of Iron, or iparry Iron, a com- 
pound of carbonic acid and Iron. 

A correspondent sends us the following 
problem : 1 Isa piston, 6-^5 square Inches In area, moving 
airtight In cylinder S. 2 Is a piston, 12'56 square Inches 
in area, moving airtight In cylinder 5. 3 3 Is a cylinder 
fi 2j square Inches In area and of at least Slnches stroke. 
44 Is an annular space 1 Inch deep between the head of 
the cylinder, 5> and the piston, 2. 5 Is a cylinder 12 56 
square inches in area ani 12 Inches long. 6 Is a funnel 
with cock and pipe, through which 5 may be filled H'ith 
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fluid by opcnin.:; the cock 10 to let air out— filling first by 
removing plug, % and filling up to dotted line &, then re- 
placing plug. 7 and 8 is a bent tube of 6-25 square Inches 
area, attached to cylinder 5. 9 Is a plug to stop mouth 
of -i airtight. 10 and U are ordinary cocks. 12and 13 are 
ordinary piston rods. If 3, 4, 5, 6, 7 and 8, being full of 
water or mercury and all the cocks closed, pistons being 
In position shown In the figure, If the plug 9 Is removed 
and weights are so placed as to overcome the friction of 
the piston, win they fall? If so, with what velocity, 
and how far? [We think our readers will have no dlfll- 
culty in solving this question, as it is capable of rigid 
demonstration. If weights of the moving parts and the 
liquid are given. We shall be glad to have replies.- 
Eds ] 

F. C. L. asks : How can I make an emery 
wheel?— S. H. N. asks : Is the superheating attachment 
placed in the Great Eastern steamer still In use?— C.A. B. 
asks: Is there published a book of tDStructlODS on news- 



paper and Job printing?— S. A. T. asks: Howdid the old 
Romans calculate sums by numeral letters ? For exam- 
ple, how did they divide MDCCCLXXII by XXIV, or 
multiply DCCLII by XXIV?-R. C. Casks: How can I 
make colored transparent pictures for the magic Ian tern? 
I cannot make water colors transparent. 



COHHUNICATIONS BEGEIVED. 

The Editor of the Scientific American 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
upon the following subjects: 

On Magic Squares. By G. B. M. 

On Sewage. By G. H. T. 

On the Diameter of the Earth. By A. F. 

On the Percentage of Work. By E. W. 

On the Nickel Mines in the United States. 
By X. 

On Coal Tar Products. By J. T. P. 

On the Labor Question. By N. A. W. 

On Ramming the Mold. By B. W. 

On Magnets. ByC. H. M. 

On Solar Heat. By J. G. 

Also enquiries from the following: 

Q. X. P.-J.M.C.~C.L.-A. L. B.-A. B.-II. & Co.- 

C. C.-J. H. W. 

Correspondents In dlfl^erent parts of the country ask : 
Who makes the best foot power Jig saw ? What Is the 
best work on short hand writing? Who sella the best 
post hole augers? Makers of the above articles will 
probably promote their Interests by advertising, in re- 
ply, In the SciKNTiFic American. 

Correspondents who write to ask the address of certain 
manufacturers, or where specified articles are to be had, 
also those having goods for sale, or who want to find 
partneri, ahould send with their communications an 
amount sufficient to cover the cost of publication under 
the head of " Business and Personal " which is specially 
devoted to such enquiries. 



[OFFICIAL.] 

Index of Inventions 

for which 
Letters Patent of the United States 

WERE GRANTED IN THE WEEK ENDING 

December 9, 1873, 

AND EACH BEARING THAT DATE. 
[Thoae marked (r) are reiaaued patents.] 

Alarm, burglar, H. L. Brown 115,332 

Alkaline eolutlons, re- using, J. H. Dugan 145,4C9 

Axle, carriage, S. S. Cook 1)5,280 

Bale tie, cotton, G. N. Beard 145,273 

Bale ties, forming, J. McClean 145,357 

Bands, making endless, L. Blnn^ 1-15,386 

Bed, sofa, E.N. Dorlng 145, 101 

Bedstead, E. Morris 1-15,305 

Bedstead, sofa, J. B. Harlow, (r) 5,678 

Bee hive, L. Adams 145,324 

Belt, endless driving, J. F. Relgart 145,447 

Billiard cushion, M. Dclaney, (r) 5,681 

Billiard cushions, mold for, M. Delaney, (r) 5,6S0 

Blowing machine, J. G. Baker 145,LB2 

Boiler, wash, W. W. Turtelo t 145,318 

Boot and shoe heel, Blake & Llbby 145,389 

Boot heels, burnishing, R. C. Lambert 145,430 

Boots, etc., lasting jack for, J. C.Drew 145,407 

Bottle stand, wire, G. D. Dudley 145,284 

Boxes, sheet metal, W. ,J. Gordon 145,412 

Bracket, metallic, A. D. Judd 145,351 

Brick machine, J. M. Mitchell 145,358 

Brick machine, L. Patterson 145,444 

Bridles, etc., punching, J. B.Gathrlght H5,292 

Brush, fountain, R. Lapham 145,-301 

Buckle, harness, J. Allbee 145,270 

Bureau and wardrobe, H. H. Staugaard 145,312 

Burner, lamp, R. S. Merrill 145, 138 

Butter worker, D.W. Dake 145,338 

Camera, stereoscopic, Vi. Harris 145,296 

Can, milk,,J. F. Cass 145,334 

Can, paint, J. R.Cole 115,100 

Can, paint, H. Miller 145,440 

Can, etc., paint, F. L. Miller 145,439 

Car axle box, J. G. Johnson 145,125 

Car brake, J. G. Wlggln 145.470 

Car coupling, J. Keck 115,428 

Car coupling, Krapf &Boerckel 145,353 

Car coupling, H. H. Totter 145,146 

Car coupling, A. Strain 145,371 

Car, railway, C. W. Saladee 145,365 

Car, railway, C. W.Saladee 145,566 

Car starti-r, A. ■VVhIttemore 145,468 

Car wheel lubricator, W. ,\. BuUard 145,395 

Carriage, child's, J.N. Hazellp 145,298 

Carriage curtain fastening, F. BaumgartDcr 145,328 

Carriage spring, J. Bullock 115,333 

Carriage spring, R. Walker 145,374 

Cart loading scoop, A. Vreeland 145,320 

Churn dasher, G. W. barker 145,272 

Cigar box, H. Fowler 145,290 

Cock, gas, E, M.Morris 145,142 

Coop.folding, E. P. Lawrence 145,30J 

Corn sheller, J.Marshall 145,356 

Corn shocker, G. E. Johnson 145,423 

Corpse preserver, CO. Peck 145,307 

Cotton openerfeed, R. Kltson 145, SCO 

Crimping machine, L. P. Lum 145,303 

Cultivator, wheel, G. Bradley 145,331 

Curtain Bxture, C. C. .Moore 145,359 

Cutter, angle Iron, H. McGuffle 145.437 

Dental fllllng,e. E. Blake 115,275 

Dental purposes, metallic foil for, C. E. Blake... 145,274 

Disinfecting compound, Lee & Davie 145,433 

Drill, rock, W. Roberts, Jr 145,364 

Drill, seed, K. H. D. Morrison 145,443 

Egg carrier, W. A. Laverty 145.131 

Engine, rotary steam, W. F. Moody 145,304 

Engine, steam and air, F. J. Crouch 145,281 

Engine, vapor, W. Wells 145,466 

Equalizer, draft, Collins & Stiles 115,414 

Explosive compound, C. DIttmar 145,403 

Eye and lung protector, G. A. Crofutt 145,337 

Faucet, bung, G. D . Lee 145,432 

Filter for wine, C. W. Farclot 145,288 

Fire brick stove linings, etc., E. H.EIchter 1411,443 

Fire extinguisher, W. L. Drake 145,405 

Fire extinguisher, W. L. Drake 145,406 

Furnace for reducing Iron ores, J. Wilson 145,471 

Furnace, zinc, E. H. and F. G. RIchter 145,450 



Furnaces, etc., lining, A. E. Bates 145,352 

Game apparatus, R. E. Bean 145,385 

Game board, A. F. R. Arndt 145,271 

Gas, water, E. J. Jerzmanowski 145,350 

Gate.M. Loomis 145,434 

Gate fastener, J. H. Nichols 145,362 

Generator, steam, E. Goddard.... 145,293 

Glue, manufacture of, B. h\ Shaw 145,454 

Grain cleaner and crusher, N. Thlelen 145,314 

Grate, stove, G. R. Moore 145,360 

HarncFS loop, F. Hickman 145,299 

Harvester dropper, A. J. Hodges 145,419 

Hat linings, label for, T. W. Bracher 115,391 

Hay loader, C. E. Warner 145.321 

Heater, water, A. Spence 145,457 

Hides or skins, sweating, W. M. .Mason 145,436 

Hinge, stop, G. C. Thomas 145,315 

Hoop bending machine, E. Coapman 145,398 

Horse power, D. Woodbury 145, rr3 

Horses, device for detaching, E. P. Jones 115,426 

Horseshoe, G. H. Todd 145,4^3 

Horseshoe nails, H. D. Cowles 145,336 

Hose, flexible play pipe for, J. Greacen,Jr 145,415 

Hydrant, W.H. Graham 145,294 

lee creeper, 11. H. Earle 145,310 

Indicator, low water, F. Steele 145,369 

Ingot mold,N. churchman 145,273 

Inkstaiid,-\. D. Judd 145,352 

Iron and steel, welding, J. Popping ,. .. 145,145 

Iron, manufacture of, W. J. Taylor 145,461 

Iron, manufacture of, W. J. Taylor 145,462 

Joint, ball and socket, .M. W. St. John (r) 5,679 

Journal and bearlng,J. Whltaker 145,467 

Journals, etc., packing, S. Baxendale 145,3S4 

Key, door, J. Collins 145,401 

Knife, shoe, A. J. Hall 145,295 

Latch, gat(!,0. -N. Sharp 145,361 

Lathe chuck, sleigh bell, W. K. Barton 145,383 

Liquid measure, Wcver & Johnson 145,r-77 

Lithographic press. B. l-lilber 145,420 

Lltl!o.sriplilc prints on glass, etc., O. P. Wolft.... 145,472 

Lock, H . Stein 145,370 

Loom,S. T. Thomas 145,316 

Lounge, A. Heyer 145,418 

Lounge and chair, M. P. Ry .ison 14ri,452 

Lubricator for cartwheels, "W. A. BuUard 145,395 

Marble, etc., artlflclil,F. H. Hall 145,1545 

.Meat holder, S.Beisscl 115,339 

Mechanical movement, J. S. Cranston 145,402 

Medical compound, W. F. Staten 145,313 

Metals, comprefeslng cast, H.>V. Barnum 145,325 

Mill, clay, Vaughn, Camp & .Merrill 145,373 

M Iter In K machine, C. Loetscher 145,354 

Hop head, C. B. Clark 145,397 

Mufl stand, L. Bergtold 145,330 

Nut lock, E . Kaylor 145,427 

Organ valve, pipe, \V. Schulke 145,453 

Oil cloth, printing, W. E. Worth 145,379 

Ore washer, R. Solllday 145.455 

Paper, designer's, -\. Akeroyd 145 269 

Paper culling muchlne, G. A. Walker 145.464 

Peg cutter, A. Wnlttemore 145,469 

Pianoforte action, A. K. Hebard 145,417 

Plane Iron, E. Quast 145,311 

Planing machine shaving conductor, W. Weaver. 145,375 

Planter, corn, J. Case 145,396 

Plastering machine, Stevens & Watson 145,459 

Plow, 8uh.?oil gang, C. Myers 145.361 

Press, co,oyingand lolding, S. W. Odell 115,806 

Printer's perforating rule, C. W. Ames 145,380 

Printing inkingapparatus, M. England 145,341 

Propeller for vessels, J. D. Eraser 145,342 

Railway rail Joint, W. G.Dunn 145,339 

Railway rail Joint, W. Thompson 145,372 

Railway signal, pneumatic, W. E. Prall 145,350 

Railway tracke, repairing, Warfield & Elmer 145,4^,5 

Railway electric signal, F. L. Pope 145,308 

Refrigerator, R. Thomson 145,317 

Roller, sand paper, H. W. Brett 145,392 

Sash balance, R. Farles 145,2S9 

Saw gumming machine, H. Baughman 145,327 

Screw, J. Frearson 145,411 

Separator, ore, H. P. Minot 145,441 

Sewing machine. Fanning & Nugent 14ir,287 

Sewing machine shuttle, G. W. Hunter 145,348 

Sheet metal ware, handle for, J. Fallows 145,286 

Shirt, S.S.Gray 145.414 

Shutter and window fastener. AV. T. Fry 145,:143 

Slfter,flour, F. G.Ford 145,410 

Signal, pneumatic lallway, \V. E. Prall 145,309 

Signal, switch, C. W. Spayd 115,456 

SkatcC.W. Jenkins 145,349 

Skirt protector, G. E. King 1-15,429 

Sleigh, A. A. Abbott 145,323 

Smoke stack, T. F. Conklln 115,279 

Soap cuttlngmachlne, J. B. Ultsch 145.319 

Splnnlngmachlne,C.,S.M.,&H.^L Williams.... 145,322 

Spool stand, W. Harris .. ^ 145,297 

Steering apparatus, C. \V. BuiFington 145,394 

Stone, artlflclal, T. Chrlmes 115,277 

Stonecuttlngmachlne, West & Fish 145,:i76 

Stone, artlflclal, E. L. Kaiieome 115,363 

Stove, cooking, L. E. Clow 145,216 

Stove, cooking, S. Long 145,355 

Stove, heating, ,J. Johnson 145,121 

Stove, subaqueousgas, S. n. Starr 115,458 

Sugar, etc., cleansing. A. H. Talt 14.'i,4!;0 

Table and desk, drawing, J. A. Wiikens 145,378 

Thill coupling, W.K. Bowman 145,M0 

Ticket case, L. J. Blades 145.M6 

Tobacco package, G. Robinson 145,151 

Towel rack, C. Schermerhorn 145,367 

Tiap, steam, J. Bishop 145,587 

Truck, hand, N. Adams 145,268 

Trunk, J. L. Lowmau 145,435 

Tubing, making metallic, J. Hugglns 145,4"^1 

Umbrella, G. W. Pressey 145,310 

Umbrella supporter, W. A. Drown, Jr 145,408 

Urinal, J. C. Garnsey 145,344 

Vehicle, Gorman & Thiel 145,418 

Vessels, construction of,H. Illrsh 145,317 

Water wheel, M. H. Heylmun 145,316 

Water wheel, J. Taney (r) 5,682 

AV'eavcr's harness, making, J. H. Crowell 145,282 

Wells, constructing, A. Curtis (r) 5,677 

Wheel, vehicle, A. Buchholz 145,593 

Wheel, vehicle. D. B. French 145,291 

Windmill, M. T. & M. C. Chapman 145,335 

Wire, G. D.Dudley 14.5,285 

Wire stand or holder, G. D. Dudley 115,283 

Wood bendlngmachlne, H.Hanna 115,410 

Wrench, ratchet, I. C. Colbert 145,399 

Yokes, bow pin for ox, W. J. Ives 145,422 

Yoke bow fastener, etc , ox,E. N. Bacon 145,381 

Zinc, apparatus for granulating, E. H. RIchter.. 145,419 

APPLICATIONS FOR EXTENSIONS. 
Applications have been duly hied andare now pending 
for the extension of the folio wing Letters Patent. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 



27,43S.— Bl.vckwashing Mold.— W.Ferguson e(ai.Feb.25 
27,447.— Timber Bending Chain. —L.Heywood. Feb. 25. 
27,478.—TCKNlNG Lathe.— W. Sellers. Feb. 25. 
27,485.— Lantekn.— A. Tufts. Feb. 25. 
27,515.— Fitting Sinks.— J. Ingram. March 4. 
27,594.— Sewing Machine.— L. \V. Langdon. March 4. 
27,655.— Horseshoe Nail Machine.— W. Tallman.Mar.il. 

EXTENSIONS GSANTED. 
26,408.— FikeKindlek.—E. Bellinger. 
26,410.— Seed Planter.— W. Blessing. 
26,451.— Railroad Switches. —W. Wharton, Jr. 

DISCLAIMER. 

28,244.- Ruffle.- G. B.Arnold. 

DESIGNS PATENTED. 

7,018.— Butt Hinge.— W. Gorman, New Britain, Conn. 

7,019.— Door Ivnob Hose. —W.Gorman, New BrItalu.Conn. 

7,0l'0.— Door Knobs.— AV. Gorman, New Britain, Conn. 

7,021.— EscuTCHEON.-W. Gorman, New Britain, Conn. 

7,022.— Grinding .Mill Frame.— J. G. Lane ci ft/., Mill- 
brook, N.Y. 

7,023.— Lamp Shade.— AV. L. Libbey, Boston, Mass. 

7,021.— Fly Wheel.— J. G. Baker, Philadelphia, Pa.' 

7,025 to 7,033 —Carpets— H. Horan, East Orange, N. J. 

7,031.— Carpet.— H. Knight, Philadelphia, Pa. 

7,035 to 7,037.— Floor Oil Cloths and Carpets.— C. T. 
Meyer etal., Bergen, N.J. 

7,038 to7,043.— Carpets. — K.J. Ney, New York city. 

7,'4l & 7,045.— Carpets.— H. Nordmann, New Y'ork city. 

7,046.— Badge. — J . Seymour, Syracuse, N. Y. 

^,047.— Show Case Corner.— T. Vaughan, Boston, Mass. 

7,048.— Cook Stove.— N. S. Veddcr, rt a;., Troy,N. Y. 

TRADE MARKS REGISTERED. 
1,565.— Soap.- R. M.Blsliop & Co., Cincinnati, Ohio. 
1,566.— Cured Meats.— W. H. Davisi: Co. , Cincinnati, O. 
1,557.— Corset Springs.— !•'. L. Egbert, Waterbury, Conn. 
1,E68.— Whisky.— E. A. Fargo & Co., San Francisco, Cal. 
1,569.— Fertilizer.— J. M. Rhodes & Co., Baltimore, Md. 
1,570.— CoTTO.V Gin.— Brown Gin Co., N.London, Conn. 
1,571.— Carpets.- J. Dor nan, Philadelphia, Pa. 
1,572.— Whisky'.— E. Howe, New York city. 
1,573.— Oystees.—O. W. Miller & Co., Baltimore, Aid. 

SCHEDUl.E OF PATENT FEES^ 

On each Caveat SlO 

On each Trade .Mark S'.i3 

On filing each application for a Patent (17 years). .SIS 

On Issuing each original Patent §'.20 

On appeal to Examlners-In-Chlef SIO 

On appeal to Commissioner of Patents S'.iO 

On application lor Reissue S>30 

On application for Extension of Patent SSO 

On granting the Extension $30 

On flllnga Disclaimer SlO 

On an application for Design (3J< years) SlO 

OnappUcatlon for Design (7 years) $i.'5 

On application for Design (14 years) 830 

[Specially reported for the Sclentlftc American.] 

CANADIAN PATENTS. 

List of Patents Granted in Canada 
December 15 to Decembeii 17, 1873. 

2,933.— J. H. Smith, Arlington Square, Middlesex county, 
Eng. IniproveiiientoiisIrjttleHcwingiiiiichiiic.s.ciilled 
'Smlttrs Combination Sewing Slactiine." Dec. !.">, 
1873. 

2,934.— Edward Gurney, Toronto, Ontario. Improvo- 
ments on heatlnR Btoves, called " Gurney's Improved 
Base Burner." Dec. 15, 1873. 

2,935.— J. L. Thurston, Douro township, Peterborough 
county, Ontario. Improvement on corsets, called 
" Thurston's Improved Elastic Corsets." Dec. 15, 1S73. 

2,936.— A. A. Herrlman.Greensborough, Guilford county 
N.C., U. S. Improvements on turbine water wheels 
called "Herrlman's Acme Turbine Water Wheel." 
Dec. 15,1873. 

2,937.— G.M. Stevens, Portland, Cumberland county, Me., 
U. S. Improvement In niitering machines, called 
'* Stevens' Mlterlng Machine." Dec. 15, 1S7;1. 

2,938.— F. Jessop, York, i'ork county. Pa., U. S. Im- 
provement In rotary steam motors, called " Jessop's 
Rotary Steam Motor." Dec. 15, 1^,7;^. 

2,939.— N.Phaneuf, Montreal, P. Q. Machine a presfter et 
a poUrlet) tmloiis de-^chausnures.c&Med" I'ne Uoue Brun- 
issoir" Machine lor pressing and polishing heels of 
boots and shoes. Dec. 15, 1873. 

2,910.-D. E. Rice and A. W. Mitchell, Detroit, Mich., U. 
S. Improvements on water gages for steam boilers, 
called " Rice's Boiler Gage." Dec. 15, 18^3. 

2,941.— M.T.Boult, Battle Creek city, Calhoun county, 
Mich., U. S. Improvements on wood working ma- 
chines, called '* Boult's AVood AVorkliig Machine." 
Dec. 15, 1873. 

2,942.— C. W. Palmer, Cleveland, Cuyohoga county, O., 
U. S. Improvements on portfolios, called " Palmer's 
Novelty Music Rest and Portfolio." Dec. 15,1873. 

2,943.— M.Stephens, Brooklyn, Kings county, N. Y., U.S. 
Improvements In cement lined metal pipes, called 
" Stephens' Cement Lined Metal Pipes." Dec. 15, 1873 

2,914.— J. n. Thorp, Chlcage, U. S. Improvements on 
portable ourglar alarms, called " Thorp's Portable 
Burglar Aiarm." Dec. 15, 1873. 

2 945.— I. Erb, Buffalo, Erie county, N. Y., U. S. Im- 
provement on washing machines, called " Krb's Im- 
proved Waisher." Dec. 15, 1873. 

2,946.— Jas. Foley, Montreal. P. Q. Extension of a pro- 
vincial patent, being No. 3,614, old law, for the manu- 
facture of the extract from hemlock, oak and other 
barks, for tanning purposes and as a mordant for 
printers' and dyers' use, called " The Non-Atmospheric 
Process." Dec. 17, 1873. 

2,947.— O. Meijh and II. Voelter, Paris, France. Process 
of preparing wood or other ligneous or vegetable mat- 
ter for the manufacture of pape'-.card board and other 
analogous products, called " Meljh and Voelter's Pro- 
cess for Preparing Wood for ttie Manufacture of Pa- 
per, etc." Dec. 17, 1878. 

2,948.— G. Lowden, Brooklyn, Kings county, N. Y., U.S. 
Improvement on portable gas apparatus, called '* Low- 
den's Portable Gas Apparatus." Dec. 17, 1973. 

2,949.— C.K. Knowlton, Rockland, Me., IT. S. Improve- 
ments In car couplings, called " Knowl ton's Car Coup- 
ling." Dec. 17, 1873. 

how" TO OBTAIN 

Paiems aM Caveats 

IN CANADA. 

PATENTS are now granted to inventors 
In Canada, without distinction as to the nation- 
ality of the appllf.ant. The proceedings to obtain 
patents in Canada are nearly the same as In the 
United States. The applicant Is required to fur 
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Dish a inoael, with speclflcatlou and drawings In dupli- 
cate. It Is also neccbsary for him to sign and make 
affidavit to the originality of the Invention. 

The total expense, In ordinary cases, to apply for a 
Canadian patent. Is |«5, U. S. currency. This Includes 
the government fees for the first five years, and also our 
(ilunn & Co. '8) charges for preparing drawings, specifi- 
cations and papers, and attending to the entire business. 
The holder ot the patent Is entitled to twoextenslonsof 
the patent, each for five years, making fifteen years 
In all. 

If the Inventor assigns the patent, the assignee enjoys 
all the rlghtB of ttie inventor. 

A smiU working model must be furnished, made to 
any convenient scale. The dimensions of the model 
should not exceed twelve Inches. 

If t he Invention consists of a composition of matter, 
samples of tlie composition, and also of the several In 
gredlenis, must be furnished. 

Persons who desire to apply for patents in Canada are 
requested to send to us (Munn & Co.). by express, a 
model with a description, in their own language, show 
Inff the merits and operation of the Invention, remitting 
also the fees an above for such term for the patent as 
they may ek'ct. We will then mmediately prepare the 
drawings and specification, and send the latter to the 
applicant for his examination, signature, and affidavit. 
It requires from four to twelve weeks' time, after com- 
pletion of the papers, to obtain the decision of the Cana- 
dian Patent Ofllce. liemlt the fees by check, draft, or 
Postal order. Do not send the money In the box with 
model. Give us your name In full, middle name Included 

Inventions thai have already been patented In the 
United States for not morethan one yeormayalso be 
patented In Canada. 

On filing an application for a Canadian patent, the 
Commissioner causes an examination as to the novelty 
and utility of the invention. If found lacking In either 
of these particulars, the application will be rejected. In 
which case no portion of the fees paid will be returned 
to the applicant. 

Inventors may temporarily secure their Improve- 
ments In Canada by filing caveats; expense thereof , tS.'i 
In full. 

For further information about Canadlanpatents, as- 
signments, etc., address 

MUNN & CO., 

37 Park Row, 

New York, 



Young America Printing Press. 

For full particular" of the cheapest, most sira 
nle, durable, and effective press ever made, 
address JOSEPIt WA rsON. 8 Province Street, 
' Boston ; 53 Murray Street, New i ork. 



A No. 1 Improved Gun or Rifle Sight, 
adjustable and convertible ; Coarse to fine, five or 
more sizes combined. For Sale, entire right, or on 
royalty. Address Inventor, 

M. W. HARRINGTON, Homestead, Iowa. 



TheHAWLBY KILN 

for burning brick, tile, pottery, &c. Produces uniform 
results, avoids Inferior stock; saves fuel, labor and 
time. European Patents obtained. For privileges at 
home or abroad, address A. R. MOR >iAN, 

193 Fulton St., New York. 




^Avcxi'mnxtnU. 



BackPntfc $1.00 a line. 

Inside Pnce ------- 75 cents a line. 

EngraiHngs may head advertiMmenU^ at the .same rate per 
Ihie, b?/ measurement , as the letter press. Adcertisements 
must be peceived at pnhlication office as early as Friday 
morning to appear in next issue. 

The valueo' tfie ScieNTiPic American as an adverting 
medium cannot be oryer-esUmafed. Its circulation t« ten 
times greater than that ot any sim.ilar journal now pub- 
lis/ied. It goes into all the States and Territories, andia 
read -n all the prncpal I braries and reading-rooms oj 
the world. We invite the attention of those who wish to 
make the-r busmess Lnown to the annexed rates. A busi- 
ness man fcants something m,ore than to see his adver- 
tisement in a printed newspaper. Me wants circulation. 
If it is worth 25 cents per line to advertise in a paper oJ 
three thousand circulation, it is worth t^.t^ per line to 
advertise in one ot fortv-Uve thousand. 



BAIRD'S 




FOR PRACTICAL MEN. 

Mvnew, revlBcidand enlarired Catalogue of PRACTI- 
CAL ASU SCIE^^rlr'IC BOOKS-96 pages, 8vo.— will 
be sent, free of postage, to any one who will favor me 
■with his address. „ . ,„„ 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNDT STREKT, Philadelphia. 



¥W- NEW CATALOGUE FREE. 
Small Tools ot all kinds; also GEAR WHEELS, parts 
of MODELS, and materials of all kinds. Castings of 
Small Lathes, Engines, Slldi" Rests, &c. 

&OODNOW & WIGHTMAN, 

23 Cornhlll, Boston, Mass. 



HARDWOODS 

IN LOOS, FLANK, B0ABD8 & VENEEBS. 

The choicest and largest Stock In market. Our own Im- 
portation and inanufatture. »)EA!!$ONED MAHOtJ. 
ilNY. WALNUT, HOI/I/Y, llED and SPANISH 
CEUAK, null ml oltaer kinds, 

(iKO. " W. KKAU & CO., 

MILL AND YARD 186 TO 2U0-^LEWIS STREET 

Foot 5Eh & bth St.. t;. ri.. ^'ew i nrs. 

t7~Send for Catalogue & Price List , enclosing 3c. stamp. 




RElTiOLDS' 

Turbine Water 
Wheels. 

30 years* experience enables me 
to excel In Gearing Mills of all kinds, 
and furnishing them reliable, eco 
nomlcal power. Scientific pamphlet 
tree. GEO. TALLCOT. 98 Liberty 
Street, New Yor^. 



PATTERN & Branding IjEtters— SHARP, 
Flat or Rounding Surfaces— Large stock. PAVE- 
MENT Letters, suitable lor ARTIFICIAL STONE- 
WORK. VANDERBURGH, WELLS & CO., 

18 Diltch. cor. Fulton St.. New York. 



Boys 
arc wild 
over it. 




GORHAM*& GlJbVER 

MAKKlr^U, for Linen. Canis. Liuc!- 
i>l»i^=", A-c. Sent iiil coiiipifiL' v.ith t urc 

of tvpu for Sl--l)OSsAWF/.fsl 
It is beauti-|""-f«£^- '■■' 
fully ciia.SL'Ll| 
and hciiTil;, 
silver plated 
-bnni ."v Co.. 
St. Bostuii. 




$1,500,000. 

Fourth Grand Gift Concert, 

FOR THB BENEFIT OF THE 

PUBLIC LIBRARY of KY. 



DRAWING Deferred iill 

31st of March, Next, 

to complete the sale of tickets and make a 

FULL DRAWING. 



13,000 Cnsh niftg will be Distributed by lot 
among Ticket Holders. 

LIST OF GIFTS. 

ONE GRAND CASH GIFT 



. 8330,000 

.100, — 




TURBINE 

Water Wheels. 

More than four times as 
many of James Ltft'el's Im- 
proved Double Turbine Wa- 
ter Wheels In operation than 
any other kind. 24 slzea 
made, rangln;; from 5^ to 
HO Inches diameter, under 
he«ds from I to 240 feet. 
Successful for every pur- 
pose. Large new pamplilet, 
the finest ever pubUshed, 
containing 160 pages and 
over 30 fine Illustrations, 
sent free to parties Inter- 
ested In water power. 

JAMES LEFKEL & CO., 
SprlDglielrt, Ohio, & 109 Lib- 
erty St., New i'ork city. 



THE PHRENOLOGICAL JOURNAL 

In a llrst-cladti monthly, devoted to science, literature, 
■ nd geueral Inteiligcncp, including phy^lolo(:y, physiog- 
nomy, Psycl]i»logy, aiiQ to nil those projrresslve meas- 
ures calculated to improve mankind. Volume 58. for 
1874, begins with present number, and contains much 
which will interest all readers. There are portraits, 
witn ulofirapliy, 'Good qnd Great." "Expression lu 
Man iint] in Animals," "T<»o Sides of Life," "Irish 
■\Vakne," " Insuintv— Irs Moral Treatment," " ^eeds of 
the Human Body," " Eiiucatlon," " Si:hool for Deif and 
Dumb," " S'leeess In Life," " Origin ot Coal," '■ Genesis 
of Geolo^v." " A Murderer's Story," "Life In Texas," 
' Mound Uuilders," &c. Sample nuiiibers 30 cents ; $3 a 
year. Subscribe now. Address S. R. WELLS, No 389 
Broadway, New Vork. With Scientific American, $5. 50. 

AGENTS WANTED 

FOR 



A. S. GEAR. 

Sole Owner and Manufacturer of the GEAR VARIETY 

MOULDING MACHINE— Legality of Patents Sus- 

taluedln United States Courts— Price 1150, 

%\'&, S330, »4o0, $580-and Manufacturer 

and Dealer In all tlnds of 

Wood and Iron Working 
MACHINERY, 

Stenm Enirtnes & Mechanicnl Snpplies. 

56 TO 62 SUDBURr ST., BOSTON, MASS. 



•^ 



SHINGLE AND BARBEL MACHINERY.— 
Improved Law's Patent ShlBRle and Heading Ma- 
chlne.almplest and best In use. Also, Shingle Heading 
and ■.LBveJolnters, Stave EgutUzers, Heading Planers, 
Turners. 4c. Address TREVOR & Co. Lockport, N. V. 



1832 SCHENCK'S PATENT. 1871. 

WOODWORTH PLANERS 

And Be-Sawlng Machines, Wood and Iron Working Ma 
chlnery. Engines, Boilers, etc. JOHN B. SCHK>CE'l5 
SONS. Matteawan. N. r. and 118 Liberty St., New To-k. 



f~\ E. ILLING WORTH, Neville St. Foun- 
It» dry, Leeds, England, mHkes a Specialty ol 
his lO'incb Lathes. All parts are intercUangeiible, 
being made In duplicate, by patent machinery, thus en- 
suring Accuracy and Excellence of Workmansnlp. 



EMPLOYMENT: 

FOR 

ALL. 



HBMepenlent 



ONE GRAND CASH GIFT 100,000 

ONE GUaND CASH GIFT 30,000 

ONE GRAND CASH GIFT j.^tOOO 

ONE GRAND CASH GIFT 17, ,500 

10 CASH GIFTS, tlli,000 each 100,000 

30 CASH GIH'TS, 5,000 each liSO.OOO 

50 CASH GIFTS. 1,000 each 50,000 

80 CASH GIFTS, 500 each 411,000 

100 CASH GIFTS, 400 each 40.000 

ISO CASH GIFTS, 800 each 45,000 

250 CASH GIFTS, 200 eacH 50,000 

325 CASH GIFTS, 100 each 32,500 

11,000 t;ASH GIB'TS, 50 each 550,000 

Total, 12,000 Gifts, all Cash, amounting to 81,500,000 

ItF" The concert and distribution of gifts will po!<i- 

tively and unequivocally take place on the day now fixed, 

whether all ihe tickets are sold or not, and the 12,000 gifts 

all paid In proportion Io tf e number of tickets sold. 

PRICE OF TICKETS: 

Whole Tickets, 150; Halvp8,li5; TenthBjOr each cou- 
pon. *5; Eleven w.iole Tickets lor $500: 22>^ Tickets for 
H,0CO; 113 Whole Tlckeis for 5.000; 227 Whole Tickets for 
$10,000. No discount on less than $500 worth of tlcKets. 

ApDl leal Ions for agenclpsand orders for tickets should 
be addressed to THOS. E. BRAMLETTll, 

Agent Public Library. Ky., andManager Gift Concert, 
Public Library Bullulng, Louisville, Ky., or 

THOS. H. HAVS & CO., Eastern Agents, 
60SI Broadway, New ^ore. 

V t~-\TT H ERE^TO wTntER" — EAST^ 
VV West, North, or South— for Health and Com- 
fort. rUK SCIENCE OF HEALTH for January gives 
particulars; also, "How to Get Well and Keep well;" 
" Illustrations of the Human Body, In parts ;" " Heenan, 
the Pugilist;" " Do We Murder Our Daughters?" " Cor 
sets ;" "Over Study;" "Herttage of Woe;" "Gobllne of 
Patholoey;" "The Sleeping Beauty;" "Economy of 
Health ;" " Night Air ;" " Country Girls ;" " How to Pre- 
serve One's Complexion ;" " The secret Revealed." New 
vol. No, 1 ready. iS74. 20c. Only $2 a year. Address 
S B. WELLS, No. 389 Broadway, New York. 

THE SCIENCE OF HlsALTHflB the only Illustrated 
and thoroughly INDEPENDENT Health Magazine now 
published. It teaches how to live healthfully. 

The American Turbine Water 
Wheel, 

Recently improved and submitted to 
thorough scientific teste hy James 
Emerson, showing the following use- 
ful effect of the power of the water 
utilized, being the highest results ev- 
er known. 

Percentage of Part Gate : a, 50.08 ; 
X,69.64; ^,^S.^3■. ^,82. 53: Ji,82.B0. 

Per cent, of Whole Gate: 83,14. 

A full report may be obtained of 
STOUT, MILLS & TEMPLE, Day- 
ton, Ohio. 



. A, flrst-cliss Family and Religious Journal. From 
$100 to $230 easily made. Kach subscriber receives a 
premium worth more than the subacriptloi. price Our 
new elegant Cnrumo, "Memories of Childhood," size 
17x21, now ready for delivery. We want special Agents 
for every town. For Terms and List of Premiums, 
address H. C. BOWEN, 3 Park Place, New i'ork. 



WHALEN TURlilNK. No rlsus to purchaser 
Pam rib let sent free. Sutii Whu.ks. Ballston Soa. N. T. 



d&OA per day. 1000 Agents wanted. Par- 
■qpZfV ticularsfree. A.H.BLAIR &CO.,St. LouIb,Mo. 




JOSEF OESTERKEICHER, VIENNA, has 
removed his Commission Agency for Machines 
from Academy St., No. 3, to his own warehouse, Victor- 
ga88e22, IV district. Hid large business facilities enable 
him to store and sell machinery ofanyklndonthe most 
favorable terms. 

P. BLAISDELL & CO.. 

Worcester) iUasB.) 

ManufflCturerB of the BlalBdell Patent Upright DrlllB, 
and other first-class Machinists' Tools. 




B^" For price and Photo, write direct. 



OTIS' 



8AFETI HOISTING 

Machinery. 

OTIS, BRO!^. & CO.. 

NO. 348 BROADWAY NEW YORK. 



N 



EW & IMPROVED PATrERNS.— MA- 
CHINISTS* TOOLS— all sizes— at low prices. 
K. GOULD, 97 to 113 N. J. R. K. Ave.. Newark. N. J. 



"ion a.-k war vo rail .s' ,1 !■ i.>l 
Class 7 Octave l'i;i.,ua lur £290? 
We answtr— llcoalsii'saUiuii5i300 
to make auy $600 Pi'i'io sold 
[through Agtois, all of whucn make 
■ 00 per ct. profit. We have 
110 Agents, but sJiip direct to fami- 
nes at Factory price, and warrant 
. — _ » 6 Years. Send for illustrated cir- 
cular, ill which we refer to over 500 Baiiker.s, Merchants, 
ace. (Some of whom you may know), using our Pianos, 
in 44 States and Territories. Please state where yoa saw 
Cnla notice. 

U.S. Piano Co., 810 Broadway, N.Y. 




■\X7m> VTArn. PT a QQ Wale or Female, J30 
WUltJViiNU L/LjiiOO week, employment at 
home.day or evening; no capital; Instructions & valuable 
package uf gjoda sent free by mail. (\ddrer.8,with six ct^nt 
return stamp, Al YOUNG & t;0.. 173 (ireenwich St.. N.Y. 



i».vTrr:MT 



MViMailWnfl 



SHAFTING 



itti. lact luui tiilB Biiailiuii; (mo <j t^ci ci.u c £,ii;at.er 
itrengtb, a liner finish, and IB truer togat^e.tQan any other 
In use,renderBU undoubtedly themost economical. We 
are alsothesole manufacturers of the Cslebratbd Col- 
lins Pat. Coupling, and furnish Pulleys, Hangers, etc., 
of the most approved etyles. Price lists mailed on appli- 
cation to JONES & LAUGHLIN6, 
Try itreet,2dand3d avenues, Pittsburgh, Pa. 
190 S. Canal St.. Chicago. 
|:VStocks of this Shafting In store and for sale by 
rULLEK, DANA & FITZ. Boston, Mass. 
GEO. PLACE & CO., 121 Chambers nreet. N. Y. 
PIEHCe & "WHALING, Milwaukee. WIb. 



Kj J. MJxy \JM.MJ complete ou 



For cutting buRlness 
Htenclls.all sizes. Also 
complete outfits for Clothing 
Stencils and Key Checks, with which young men are 
making from $5 to $20 a day. Send for citalogueand 
samoles to S.M.SPKNCER.117Hanover St .Boston, Maes. 



Beams &G/rders 



THE Union Iron Mills, Pittaburgh, Pa. 
The attentlou of Knf^ineers and Architects is called 
to our improved Wrought-iron Beams and Girders (pal 
ented), in which the compound welda between the stem 
Kfid flangee. which have proved so ob,|ectlonable In thf 
old mode of manufacturing, are entirely avoided, we are 
prepared to furnish all sizes at terms asfavorable as can 
be ODtained else where. For descriptive 11th DgraphaddreBe 
Ca rnepie. Kloman & Co. Union Iron Mills, Pltteonrgh, Pa. 



Niagara Steam Pump. 

CHAS. B. HARDICK, 



23 Adams St., Brooklyn. N. Y. 



A Qn I-'ONG COLUMNS of Splendid Sto- 
T'Ol/ rles, Tales, Sketches, Poetry, Wit, Humor, 
Exposures oi Humbugs, etc., etc. The cheapest ano 
best reading In the world, mailed free for onlv 3.'5 cts. 
Address HUNTER & CO., Hinsdale, N. U. 



CATECHISM OF THE LOCOMOTIVE. 

With the firat nmnber In 1874, tne Railroad Gazette 
will begin the publication of a Catech'sm of the Con- 
struction, Operation and Manigement of American Lo 
comotlvee, Bpecially mtended for the InatructloD of 
Firemen and Locuniotlve Runners, and for all who wish 
to obtain a general knowledge of the Locomotive. 'Ihlti 
publication will be completed within six months, s^ub- 
scrlptlon for one year, $4; for six months, $j. Address 
the RAILIiOAU GAZE ITE, 73 Broadway, New York. 





MOLDING, MOBTISING 

TENONING & SHAPING 
MACHINES; 

band saws, 

scroll saws, 

Plaiii & MatcMi 

MACHINES, &c., 

For Railroad, Car, and Agrt 

CULTURAL Shops, i^c, 

I^^Superlor to any in use. 

J. A. FAY & CO. 

Cincinnati. Ohio. 



ORIGINAL SCHAEFFER & BUDENEERG, 
Magdeburg, Germany, Steam, Blast, Vacuum, and 
Hydraulic Gauges and Engine Counters. 

W. HEUERMANN,4 Cedar St., .N.Y. .Sole Depot. 



^m f\f\ ^gy^ ORA P^'* ^^^^^ guaranteed 
^AW VV ^iw^# sure to Agents every- 
where selling our new seven strand White Plntlna 
Clothes liiaes. Sells readily at every house. Samples 
free. Addivss the Girard Wire Mills Philadelphia, Pa. 




Barnes' Foot &. Steam Power 
Scroll Saw, 

For the entire range of Scroll Saw 
mff, from the Wall to the Cornice 
flrackft, 3 in. thick. Every Woud- 
workershould have one. Four years 
In market—thousands using them. 

Persons out of work, or that have 
spare time, can earn with one of 
these foot power machines from 40 
to 80 eta. per hour. It is a pleasure to 
run one.— Say where you saw this, 
and send for full description to W. 
F. & J. Bahnks, Kockford, Winne- 
bago Co. 111. ^ 



Andrew's Patents. 

Noiseless, Friction GrooTed, or Geared Hoisfr 

erst suited to erery want. 
Safety Store Elevators. Prevent Accident, if 

Rope.Belt, and Enurtne break. 
Smoke- Burninv Safety Boilers. 
Oscillatins Enirines, Double and Single, 1-^ 

100-Uorse power. 
Centrlfuifai Pumps, 100 to 100,000 Gallons 

Ser ininute. Best Pumps In the World, pa^is 
Ind, Sand, Gravel, Coal, Grain, etc., with- 
out injury. 
All Liiffht. Simple* Durable, and Economical. 
Send for Circulars. 

WM. D. ANDi>ftTVS & BRO., 

414 rtdter Street. New Tork. 



H^QITC '^ MONTH to Male or Female Agents. 



Novelty Co., BIddeford, Me. 



PUNCHING 

r AND 

DROP PRESSES. 



Jortne Best dnrt Cheap- 
est Address THE STILES 
& PAKKEU i'KESS UO. 
MlDDLSTOWS. t;(JN>. 



H 



AND SAW MILL— Saves the labor of 3 
men. S. C. HILLS. T)! Courtlandt St., xNew Vork. 



A DAY made by Agents selling our newly pat- 
ented no .felties. Samples malU'd for 25c. Cata- 
logues free. Felton & Co., 119 Niissuu St., New Vork. 



oyYGIiE Subscriptions at Club Rates on leading 
'^-'-•^' papers In the Country. Send for nrlcps. Agents 
wanted. H S. BINGH \M, Sparta, Wts. Uieeder of 
Pure Light and Dark lirahnias— Kggs In stasou. 



WOOD-WORKINU MACHINERY GEN- 
erally. Specialties, Woodworth Planers and Rich- 
ardson's Patent, Improved Tenon M achtnes. 
Central, corner Union at., Worcester, Mass. 

WlTHP:RBy Klit^G & KICHARDSON. 



Machinery, 

"" Ing of every kind. 

Wheels, BabblLL Metal, &c. 



Rubber Belting, Emery V 

GEO. PLACE & CO.,12^ChambeI8St,^.Y 



Cold Rolled Shafting. 

Best and most perfect Shafting ever made, constantly 
on hand In Ibrge quantities, furnished In any lengths up 
to 34 ft. Also, Pat. Coupling and Stlf-nlllng adjustable 
Hangers, pulleys, etc. GEORGE PLACE & CO., 

121 Chambers Street, New \'ork. 



Sturtevant Blowers. 

Of every Blze ana ttescrlptlon, constantly on nand. 
GEORGE PLACE& CO., 
121 Chambers Street, New York. 



EICHARDSON, MERIAM & CO. 
Manufacturers of the latest 'mproved Patent Dan- 
ci» and Woodworth I'lanlng Machines, Matching, Sash 
and molding. Tenoning, Morticing, Boring, Shaping, Ver- 
tical, and Circular Re-sawlng Machines, Saw Mills, Saw 
Arbors, Scroll Saws, Railway, Cut-oO, and RIp-baw Ma- 
chines, Spoke and Wood Turning Latlu's, and various 
other kinds of Wood-working Machinery. Catalogues 
andprlce lists sent on application. Manufactory, Wor- 
cester, Mass. Warehouse, 107 Liberty tst. New York. 17 



WOODBURY'S PATENT 

Planing and Matching 

and MoldlngMachlneB,Gray & Wood's Planers, Self-oIUng 
Saw Arbors, and other wood working machlmery. 

8. A. WOODS, (91 Liberty street, N. Y.; 

Send tor Circulars. > fil Sndhnrv wtrFet. Boston. 




EAGLE FOOT LATHES, 

*ND AMATEirR ToOLS FOR THE HOLID K.Y 3 

Presents for the Boys— Sensible— In- 
siruetive— Beneficial. 

W. L. CHASE &■ CO., 

03, 95, & 97 Liberty St., 
New York. 



1873 



and 1874. 



Catalogues Free. 

Machinists', Blacksmiths,' Model Makers',' Pattern Ma- 
kers'. Organ Bullaers', Piano Makers', and Tools and 
Supplies for all classes of Mechanics, 

A. J. WILKINSON & CO., Boston. Mass. 



MACHINERY,!' 



NEW and Vtd.IIAND.-- 

Send torClrcular. UniS.l'LACE 
CO. 60 Vesey St., New York. 



I^^HE HORTON LATHE CHUCK, from 4 
. to 36 Inches, with the new Patent .Jaw. AddresB 
THE E. HOKTON &, SON CO.. WIndBor Locks. Ct. 



PORTABLE STEAM ENGINES, COMBIN- 
ing the maximum of efllclency, durability and econ* 
omv, with the minimum of weight and price. They are 
widely and favorably known, morethan 1,000 being In 
use. All warranted satlsfiictory or no sale. Descriptive 
circulars sent on apnllcatlon. Address 

THE. J. C. HOADLEY CO. Lawrence. Mass. 
9; UbertTlt., New York. 



J)n dcutfdW (Erfcndcr. 



Sieje grojje unb tljiitige Slaffe unlrcr S<c. 
uBrfcruitg modjen njtr ficfonberS barouf 
jufmcrfjani, ba§ uiijrc (^irmn buuci) ti)rc SJcr^ 
binbimg mitSBajtiington unb bcii curo^Jiiijcfjcn 
Oouptftabtcn, B.cfonbere 58ortt)cdlc jut griar.' 
gung son in- unb ausranbiidjcn ^*atcntcn 
bietct. 

3eber Srfinber, gleii^Biel roeldjer SJotionnti- 
tat ange^orig, ift burd) bic libcralcn *^'ntcnlge" 
Se^c bcr SBcreinigtcn ©taatcn junt ipatcniid)ug 
fiir Erfinbungen bcted)tigt. Un(rE gitnio i|i 
bcrcit, gcftiH<t auf 26ja^rt3e@rfa[)tung, bcntjdic 
Crfinbct jcbcr3e't3u bcratljcn unb gu iiiajjigcii 
iJSrciienrafd) unb piinfttid) *)?atcnte ju criangcn. 

S)tc ©entfdje Section ift in ben §Snbcn 
fatjiger bcutidjet Sngcnieure, \,eid)c in bcc 
Office pcriBnlic^ niit Stfinberu ticrfcljren 
aetben. 

®er ,, Scientific American" iTjirb in ,|eincn 
Spoltcn bie Bebeutenberen Svfinbungcn be« 
^irei^cn. 

(Eorrcfponbcnj crbelcn unb (irompt beant" 
reottct. 5panipt)lite in bcut(rf)ct ©proc^c tt)er« 
ben auf SScriangen franco jugpfanbt. 

Sttbteffire: 

^riitnn & go., 

„8cientific J7nerica7i" Patent Agentur, 
37 Vtttt mow, 

Vew Vcrk City' 
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BbjA Pave Sl.OOaline. 

Inside Paire - ------ 75 cents a line. 

Engravinm may head adpertiftements at the same rate per 
line, by measurement, as the letterpress. Advertisements 
must be receced at publication offlce as early as Friday 
morning to appear in next issue. 




i^niGHEST PREMIUM (Medal) Awarded and Indorsed b7 
^^Certificate from the AMERICAN INSTI- 
.TCTEae " the bestartlcle In the market.' 




The "ASBESTOS ROOFING" Is a substantial and 
T reliable material, which can be safely used In place of 
Tin, Slate, etc. , on steep or flat roofs, in all climates. It 
Is manufactured In rolla ready for use, and can be cheaply 
'transported and easily applied. 

At .ESTOS CEiMENT. 

[prepared readv I uee. Can oe easily applied with a 
itrowel, and will f rmanently ftop all leaks on ivcfs. 

ASBt rOS ROOF COATING. 

[prepared readyl or use. Applied with a brush, and forms 
tan elastic waterproof covering, which will restore and 
ipreserve old, decayed, and leaky root's of all kinds. 

ASBESTOS BOILER FELTING, 

rtor cEwering Hot-air an« Steam Pipes, Boilers, OH 
tttllls.-etc. 

iBOLLaE.SCALE PREVENTIVE, ASBEBXeS BOARD, ShEATH 

EHG^etc. Send for descriptive Pamphlets, Price -UstB.etc. 
UUierftLlndoconents to General Meich an tsaud Dealers. 



W, JOHNS, 

W fUAliBGN LANE, NEW YORK, 

Patentee lsoU Sole .Manufacturer 



H. 



Ebtablibhed 1858. 



AA 



IHITEJAPMDRYER 

Best known paint dryer lu the world. Very llgtit color; 
and will dry as well In cold weather as warm , Put up in 
1, 2, 3, 5 and 10 gal. cans. Price *2 per gallon (can Inclu- 
ded). WEST JEiiSEY PAINT WORKS. 

3rd & VlneBts., Camden, N. J. 
Sent by express on receipt of price. 







F INTEREST 

TO 

ADVERTISERS. 



Of the Weekly Newspapers now published In the Uni- 
ted States, more than one-third of the country napers 
are publlehed on what Is called the Co-operatfve Plan, 
familiarly known among publishers as the "Patent In- 
side" plan. A Co-operative newspaper Is one that has 
been primed on one side only at Its office of publication, 
, *,he other side having been previously printed at one of 
the Printing Establishments In the principal Cities en- 
gaged in supplying Newspapers with Ready-Printed 
bheets. 
The Central Establlshmeuts have reserved to them 
' theprlvlleRe of inserting a limited amount of Adver- 
> asementB on the side ot the paper printed by them. 
' Each of thet-e Newspapers is a good medium for Adver- 
'. tlslng In its locality. Take, In the aireregate the 1,300 
. Newspapers, or either of the six sub-divisions, assure an 
' Immense circulation, and offer great advantages to the 
(General Adv -r User for the loUowlng and other reasons : 
1st. The cheapness of the Advertising Rates, namely, 
'one cent per line per Papei, wi*,h a discount on orders 
>over |50. 

2d. The Saving in Coneaponderice and the consequent 
■e-xpenditur" of time, pofltige, stationery, etc. An order 
;for an Advertisement lu the 1,300 Newspapers requires 
iDO correspondence with them. 

■8d. The uniformity and neatnes«<of the Typography of 
tihe Advertisement in all the Newspapers. 

4th. The prominence of the Advertisementon account 
of the liailted space used for Advertisements. 

5tb. The saving In the cost of Cuts when they are used 
to Illustrate Advertisements. Only20 Cuts are required 
for the 1.300 Journals. An example of the saving In thU 
item Is shown In an order Just given by the New York 
Iribune for the insertion of its prospectus, with a Cat 
ot its new Bunding, In the 1,300 papers. The cost of 
furnishing a Cut to every Newspaper In this case would 
havB been about $475, Inclusive of express charges; but 
it was necesBary to furnish only 40 Cuts, thus effecting a 
saving of over llSO. 

RATES OF ADVERTISINGS 

New Vork Ne^vspaper Union List, 

260Newspapers $2.50 per line, pei week. 

A. N. KellogK*8 Chicago List, 

330 Newspapers $3 00 per line, per week. 

Chicago Newspaper Union List, 

285 Newspapers $2.75 per line, per week. 

A. N. Kellogff's St. Louis List, 
195 Newspapers $2.00 per line, per week. 

Milwaukee New^spapei Union List, 

125 Newspapers $1.25 per Hue, per week. 

Southern New^spaper Union List, 

105 Newspapers $1.00 per line, per week. 

Liberal Discount on Large Orders. 

Files of the Papers may be seen at this office. 
Catalogues, withf uU particulars, will be sent free on 
application. Address, 

E. W. FOSTER, Special Agent, 

148 & 150 Worth St., New York. 

OlDce of the N. V. Newspaper Union. 



Todd & Kalferty Machine Co. 

MANUFACTURERS OF 
The celebrated Greene Variable Cut-Off Engine ; Lowe's 
Patent Tubular and Flue Boilers ; Plain Slide V^ve Sta- 
tlOEary, Hoisting, and Portable Engines. Boilers of all 
kindl Steam Pumps, Mill Gearing, Shafting, &c. : Silk, 
Tow, Oakum, Baggiiig,Rope, Flax, and Hemp Machinery. 
Agents for the New Haven Manufacturing Co.'b Machin- 
ists' Tools ; for Judson '8 Governors ana Stop-Valves: 
Sturtevant Blowers; and Differential Pulley-Blocks. 
WAREROOMS. 10 BARCLAY ST.. NEW YORK. 
"WORKS, PATERSON, NEW JERSEY. 



WANTED— AN HONEST MAN OR WO- 
MAN In every town and county. To those out 
of work . or having leisure time, Twenty-five Dollars 
A Wekk and expenses a-uaranteed. WEBSTER MANU- 
FACTURING COMPANY, Ansonia, Conn. 



GLASS TY/fOULDS for Fruit Jars, Patent 
Lamps, ilX Bottles, etc., made by H. BROOKE. M 
years at White and Centre Streets, New York. The short- 
est and cheapest way order direct of Mould Maker. 

»~ PABTIOULAit ATTENTION paid tO MOULDS fOf 

INVENTORS. 




P^ < 



B^MBieM^' 
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DRILL CHUCK 

C. a . Reid'b PatenTj August 12, 1873. 
Most POWERFUL Chuck made. Holds drills from to ' 



as I 

"a i 

U U ED 

U u 4, 

-/^'.S**!B 

and by turning down shanks to %, will hold— without slip-w --^ 
ping in the mont trying work— \\\i to one inch, inclusive. Its'^^S 
actionls direct, quick and positive. Mechanical irovementa, Efg 
is such that It cannot clog, net, or in any way " get outof or-^ By 
der." Has now been In constant use six months, workings * ^ 
perfectly. Every Chuck Is Eold on M;iwnrra7ie,tobe return-^*--** 
ed and cash rel'unded il'not entirely satisfactory Address oi'^'?! 
F.A. HLTLL & CO., Manufacturers, Danbury,Ct. i^gS 
Send for Illustrated Descriptive Circulars. = o!<o 



Working Models 

And Biperimental Machinery, Metal, or Wood, made to 
order by J. F. WERNER. 62 Center et.. N. Y. 



T) OGERS' TANNATE OP SODA, against 
XVi Incrustation in boilers; generally approved by 
Scientists and P^ngineers. Send for Book. FOUR 
OUNCES— COSTING ONLY 9 CENT&— DAILY, WILL 
CLEAN, AND KEEP CLEAN, AN AVERAGE BOILER 
WITH AVERAGE WATER AND PRESSURE. 35 cents 
the pound. Address JOS. G. ROGERS & CO.. Madi- 
son, Ind. B^~ The manufacture or use of any form of 
Tannate of Soda, for above purpose, is our exclusive 
right under patents. Any infringements of same will be 
vigorously prosecuted. 




WIBE BOPE. 

JOHN A. ROEBLING'S SONS 

MANirrAOTrBEBB, TBKNTON, N. J. 

FOR Inclined Planes^Standing Ship Ringing , 
Bridges, Ferries, Stays, or Guys on Derricks & Cranes 
Tiller Ropes, Sash Cords of Copper and Iron. Lightning 
Conduciers of Copper. Bpecial attention given to hoist- 
ing rope of all kinds for Mines and Elevators. Apply for 
olTcular, giving price and other Information. Sena for 
pamphlet on Transmission of Power by Wire Ropes. A 
large stock constantly on hand at New York Warehouse' 
No. 117 Liberty street. 



BUILDERS 



Send for Catalogue. A.J.BICE- 
|JSELL& CO., 27Warrenst., N.y. 



kt;f'» voijij mirT.^trsi ^T,r^^•. 



ANTl LAMINA 



ijure the Iron. In use over six years. Patentea. Cor- 
respondence In vlted from dealers in BuPDlles. 

JOSIAH J. ALLEN'S SONS. Philadelphia. Pa. 



INDEPENDENT 

BOILER FEEDERS 

SEND FOR ILLUSTRATED CATALOGUE 

COPE&MAXWELLMFG.C0. 

HAMILTDN.DHIO 



SXEAM fiOILEE AND PIF£ 

COVERING 

Si.veB ten to twenty per cent. CHALMERS SPENCE 
CO., foot K. 9th St.. N. Y. : 1302 N. 2nd St.. St. Louis. Mo. 



S<OI-Z-<oHt/) l-OOJ</> 



EXTBA HEAVY AND IKF&OVED. 

lUCIUS W. POND, MANUFACTUBBH 

Worcester, Mass. 
Warerooms. 98 Liberty Street, New York. 

&.. C. 8TB BB INS Aeent. 



1,000 IN USE. 

Address 
ROOT STEAM EN- 
GINE CO., 

2d Av. & 28th Street, 
New York. 



c 
© 

H 




BOILERS AND PIPES COVERED 

with " ASBESTOS FELTING ;" sayes twenty-flve per cent. In fuel. Send for circulars. 

ASBESTOS FELTING COMPANY, 

Nos. S16, S18, 320, and 322 Front Street, New York. t^-Asbcstos In all quantities and qualities for sale. 




CHAMPION SPRING MATTRESS— The 
latest and best improvement. Do you want a 
tiea'lthy and comfortable bed? Here It Is. The Bofteet, 
e»8ieBt, cheapest, most popular, and durable Spring Beo 
in market. Sold byall leading dealers. No stock com- 
plete without it. Wholly composed of tenacious tem- 
pered steel sprlnes.so united that the pressure Is equally 
distributed. Easily moved or carried about the house. 
Can be lifted, turned, or rolled up like a blanket. Both 
aides alike. No frame. no wooden slats, no straps. May 
be used on floor without bedstead. No under bed re- 
Qulred. Needs only half thickness of hair mattress. The 
regular size double bed, 4 ft. 6 in. bv 6 ft., contains 19'<! 
steel upholstery springs and wetgns only thirty 
lb». ilore springs f or your money in this bed than in any 
other. Warranted noiseless. Any sizes made to order 
Send for pibtorlal circular. Retail price of double bed. 
fl3. Shipped, by single bed or quantity, to all parts of 
Che world. Liberal discount to trie trade. Agents want- 
ed. Champion Spring Mattress Co., Makers, 102 Cham> 
bers St.. cor. Cnurcn, New York. 



Save fuel, and Bapply DRY steam. Easily attacnea to 
any boiler. HENRY W.BULKLEY: Engineer. 

98 Liberty St., New York. 



^^ wj-JBaa ^%^^%»ijj ^°'' testlngOvenB, Boiler 
AryTOmCXGrS. fines, Blast fnmaces. 
Snper-Heated Steam, Uil Stilla, ftc. 

Address HENKY W. BULKLBY, 

flS Liberty St., New York. 



IRON PLANERS, 

ENGINE LATHES, DRILLS. &c. Send for Price List. 
NEW HAVEN MANUFACTURING CO., 
New HaTen, Conn. 




The best Solid Emery 

WHEELS *nd patent Grinding Ma- 
chines are manufactured by the 
American Twist Drill Company, 
Woonsocket, R. I. 

^" Every Wheel and evert 
Machine WAKRANTED. 



NOTE'S MILL FURNISHING WOR^S 
are the largest in the United States. They make 
Burr Millstones, Portable Mills, ?mut Machines, Packers, 
Mill Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to floar mills. Send for catalogue. 

J. T. NOYE & SON. Buflilo. N. Y. 




DOUBLE ACTING 

B UCKEl-PL UNGEB 

SteamPmnps 

ALWAYS KELIABIiE. 

VALLEY MACHINE COMPANY, 

Easthampton, Mass. 



BUERK'S WATCHMAN'S TIME DE 
TECTOR.— Important for ah large Corporations 
and Manufacturing concem»— capaole of controlling 
with the utmost accuracy the motion of a watchman oi 

gatrolman, as the same reachei different stations of hie 
eat. Send for a Circular. J. E. BUERE, 

P.O. Box 1,057 Boston, Mpfls. 
N. B.— This detector IB covered by two U. S. Patents 
Partiei using or selling these Instruments without au- 
thorltT from me wlU be dealt with according to law. 



SCIENCE RECORD 

A Yearly Compendium of Scientific Progress and 

Discovery. 600 pages, octavo. Price $2.50, 

Illustrated. The volume for 1814 

will be Issued In January next. 

The volumes for 1872, 1878, 

now ready. 

THIS NEW AND 
splendid annual hook 
presents In brief form the 
most InterestlQtr Facts and 
Discoveries \a the various 
Arts and Sciences that have 
transpired during the orece- 
dlngyearof title, exhlbHlnd 
in one view the General Pro- 
gress of the World In the fol- 
lowlne Departments: 
1.-CHKM1STI!V AfID MET- 

ALLUKG?. 
2.— MECHANICS AND EN- 
GINEERING 
3.-ELECTRICITT, LIGHT 

HEAT,^ SOUND. 
1.— TECHNOLOGY -EmUra- 
clng New andDsefuiln 
yentlons and DIscoverleB 
relating to THE ARTS; 
B.-BOTANY AND HORTI- 
CULTURE. 
«.— AGRICULTURE. 
7.— RDRAL AND HOUSE 

HOLD ECONOMY. 
8.— MATERIA MEDICA, 

THERAPEUTICS, HY- 
GIENE. 
«.— NATURAL, HISTORY 

AND ZOOLOGY. 
10 & ll.-METEOROLOGY 
TERRESTRIAL PHYS- 
ICS, GEOGRAPHY 
12.— GEOLOGY AND MlSEKALOGY. 
13.-ASTRONOMY, 
14.-BIUGRAPHY. 

Every person who desires to be well Informed concern- 
ing the Progress of the Arts and Sciences should have a 
copy of SciBNCB Record. It Is a most Interehtlnff and 
valuable Book, and should have a place In every House- 
hold, Id every Library. ^ , „ 

600page8,OcTavo. Handsomely Bound, with Engrav- 
ings. rt-icef2.50. , ^ . 
Sent by mall to all parts of the country, on receipt of 
the price. A Uba-al discount to the trade and to isan- 
vassera. Forsaleat all the principal Bookstores. 
MUNN & CO., Publishers, 

3T Park Row. How York City. 

Th« aoiESlIFlV AMERlCAy will be sent one year 
d one copy ol SClEltVH RBCOSD on receipt of J5. 




SCIENCE RECORD FOR 
eady. Each *2..'iO. 



1873 and 1873 now 




TJniverBal Hand 
Planing machine, 

A abor-sarlng Ten- 
tlon, attached to anv 
vise, or to work Itself, 
Indispensable to nil me- 
tal-working mechanics, 
tulckly saves Its cost In 
les and time, 8<^t to 
work In nny direction In 
a moment. For imorm- 
atlon. address Manuf'r, 
Jacob E. Suitterlik, 
60 Duane St.,N. Y. 



„WU. V. Carpenter, AdvertHlag Agea\. 
Box 7T8, New York city. 



Address 



American Savr Co. 

NO. 1 FERRy ST., NEW VORK. 

Movable-Toothed Circular Saws. 

Eccentric Geared Power Presses. 




C. HENRY HALL & CO.. H) rortlandt St., V.Y. City. 

THE PULSOMETER. 

he simplest, most durable and eflectlve 
Steah Pump now Id use. Will pump gritty 
or muddy water without wear or inlury to 
Its parts. It cannot get out of order. 

Branch Depots i 

11 Pemberton Square, Boston, Mass. 

1327 Market St., Philadelphia, Pa. 

59 Wells Street, Chicago. 111. 

South Western Exposition, New Orleans. 

811 & 818 North Second .St., St. Louis, M o. 

REPAIR SHOP. , 

New York Central d JTudnon Rver Railroad. '■ 

Little Falls, Aug. 29, 1873. ^ 

WBITMaN & BURRKLI,: 

Your ROGERS TANNATE OF SODA BOILER SCALE 
PREVENTIVE has entirely removed the a inch 
of scale, formed so hard In our boiler (owing to the 
sand-stone and lime water we have had to use) that we 
could net remove It by scraping or by any of the numer- 
ous agents we have used before. Your Scale Preventive 
removed it entirely. Continued use ot the Preven- 
tivb does nol seem to injure the boiler at all. "It is a 
bin thing," and will do all you claim for It. Yoc 

MAT PUBLISH THIS. 

Respectfully, E. LE BART, FOREMAir. 

Hundreds of testimonials as stroug as theabove can 
be furnished. 

WHITMAN & BURRELIi, AgentR, 
LITTLE IalLS, N. y. 




LUBRICATORS. 

DREYFUS' transparent Self-act- 
ing oners, for all sorts of Machinery 
and Shafting, are reliable In all seasons, 
saving 75— 95 per cent. The SELF-ACT- 
ING liUBRICATOR for Cylinders Is 
now adopted t)y over 150 R. K. In the U. 8., 
and by hundreds of stationary engines. 
NATHAN & DREYFUS.lUa Liberty st.,N.T. 



RANSOM SYPHON CONDENSER perfects 
and maintains vacuom on Steam Engines at cost of 
3ne ner cent Its valae. and bv Its use Vacuum Pans are 
mn witn full vacuum without Air Pumo. Please call at 
the Company's office, Buffalo, N. Y. Circulars gent to 
anyaddress. 
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HOUSTON'S PATENT 

TURBINE WATER WHEEL. 



Simplest, Stronirest, Cheapest! Best. 



In the test at Holyoke.ln 
1B72, the Houston gave the 
highest percentuire ever 
shown In a reliable test and 
the highest aTerase re^ 
suits ever obtained. In 

Sractical useltls everywhere 
emon»tratln? Its superior- 
ity over all others. Emer- 
pou "a f ull ruport furnished on 
application. Send for CIrcu* 
lar. 
MERRILL & HOUSTON 
IKON WORKS, 

Belolt, WIsconalD. 




PORTLAI^D CEMENT, 



From the best London Manufacturers. For sale" by 

JAMES BRAND,55 Cliff St., N. Y. 
A Practical Treatise on Cement furnished for iS centt 




OF THE 

SCIENTIFIC AMERICAN. 

THE BEST MECHANICAL FAFEB 
IWTHE WOBLD. 

TWENTY-NINTH YEAR. 
VOLrME XXX.-NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN b.!g 
to announce that on the third day of January, 1874, a 
new volume commences. It will coniuiue to be the aim 
of the publishers to render the contents of the coming 
year more attractive and useful than any of Its prede- 
cessors. 

The SCIENTIFIC AMERICAN Is devoted to the Inter- 
ests of Popular Science, the Mechanic Arts, Manufac- 
tures, Inventlons,AgrIculture,Cummerce, and the Indus 
trial pursuits generally ; and It Is valuable and Instruc- 
tive not only In the Workshop and Manufactory, but also 
In the Household, the Library, and the Reading Room. 

The best Mechanical Paper in the World ! 
A year's numbers contain over 800 pages and several 
hundred engravings of new machines, useful and novel 
Inventions, manufacturing establishments, tools, and 
processes. 

To the Mechanic and Manufacturer / 

No person engaged In any of the mechanical pursuits 
should think of doing without the Scientific AMeri- 
CAN. Every number contains from six to ten engraving* 
of new machluQS and Inventions which cannot be found 
lu any other publication. 

TERMS. 

One copy, one year 9S.0t 

One copy, six months l.N 

One copy, four months l.W 

One copyof Scientific American foroneyear,and 

one copy of engraving, "Men of Progress".. ll.K 
One copy of Scientific American for one year.and 

one copy of " Science Record " for 18';4 5.0t 

Remit by postal order, draft or express. 
The postage on the Scientific American Is five cents 
per quarter, payable at the office where received. Can- 
ada subscribers must remit, with subscription, 35 cents 
extra to pay postage. 

Address all letters and make all Post Office orden and 
drafts payable to 

MUNN & CO., 

37 PABK BOW, HEW HOSX 

THE " Scientific American " is printed wltk 
CHAS. ENEr JOHMSON & CO.'B INK. Tentk u* 
Lombard Bts. Philadelphia, bad 59 Oold at.. New TOTI 
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